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TRADE 
‘REGISTERED 


You'll call this your lucky 
day, if today you accept our 


FREE 


offer of an Enginecr’s Collapsible Lunch Box, a Fine 
Brass Grease Cup and a Large Can of 


Keystone Grease 


TELL US YOUR FIRM’S NAME, H. P. OF ENGINE, ON WHAT BEARING YOU'LL TEST SAMPLE, ITS 
WIDTH, R. P. M.,"AND SIZE OF TAP FOR CUP 


We make this offer to induce you to try “‘Keystone.”’ 
There are no strings to it. 


Keystone Lubricating Co. 


Dept. B PHILADELPHIA, PA. 


New England Office—10 Oliver St., Boston, Mass. 
New York City Office—96 Warren Street, 

r Southern Office—610 Chartres St., New Orleans, La. 
Northwestern Office and Warehouse—502 McPhee Bldg., Denver, Colo. 
San Francisco Office and Warehouse—268 Market St., San Francisco, Cal. 
Chicago Office—1210 Tacoma Bldg. 
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STATE OF NEW YORK---CLINTON PRISON 


FRANK D. COLE, AGENT AND WARDEN 


DANNEMORA July 9th 1908, 


Mr. C. S. Davis, Pres, 


William B. Pierce Co, 
Buffalo, N.Y. 
Dear sirz— 


I beg to hand you the following facts furnished by 
our Chief Engineer Mr. Robt. E. Elliot, in regard to the Dean 


Boiler Tube Cleaner which we have on trial. 
After thoroughly cleaning our # 6 Boiler I removed 
195 lbs of scale with the Dean Cleaner, I removed 260 lbs of 


scale from our #1 Boiler and directly after an Inspector 


report of " Clean Boiler " I took out 160 lbs of scale from our 


#2. Boiler I have found the cleaner just as represented 


and consider it a valuable little machine for the Boiler Room, 


very Respectfully, 


Supt, of Industries, 


There you are! And maybe you've been holding off because you believe 
your boilers are clean. Run the Dean through the tubes and you’ll be surprised 
at the amount of scale it will remove. In spite of your present methods of fighting 
scale—compounds or mechanical cleaners—the Dean will find scale. We'll loan 
you a Dean, free of charge, for trial on one boiler. 


Write for our Booklet “From Water to Steam’’ anyway. 


Removing Scale from a Water 


The Wm. B. Pierce Co., 


Jewett Building, 
Buffalo, N. Y. 


Removing Scale from a Return Finsbury, London, E. C. Chicago, Ill. 


LONDON OFFICE, CHICAGO OFFICE. 
13-15 Wilson Street, 1001 Monadnock Bldg 
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Smooth-On 
Have a Smooth-On Coat On 


Look for the Label 


Smooth-On 


Corrugated Gaskets are superior to all others because 
they are coated with Smooth-On Elastic Iron Cement, 
which expands and contracts the same as iron. They 
make perfectly tight joints when cold as well as when 
hot and can be used with entire satisfaction for steam, 
air, water, oil, etc. 


Smooth-On Gaskets are less expensive than any others 


and they are guaranteed to give better service and 
last longer. 


SMOOTH-ON Be sure you get the genuine SMOOTH-ON 


TRADE MARK-RECG US PAT OFF. 


Coated Corrugated. 
GASKET 


SMOOTH-ON. | 


Ready for use. 


Ready for use. 


Smooth-On Manufacturing Co., 
572-574 Communipaw Avenue, Jersey City, N. J., U. S. A. 


Chicago Warehouse, 61 N. Jefferson Street. San Francisco Warehouse, 94 Market Street 
English Brach, 8 White Street, Moorfields, London, E. C. 


° 
| 
AN 
; 
4 
; 
d 
= 
dg | 


POWER AND THE ENGINEER. . August 18, 1908. 


7 
iff 


\ 
\ 
J 
=| \ 
== 
ou Auctioneer: ‘Now, gentlemen, I am: going to dispose of the entire stock of the Old Fogy Packing Supply Co. 
2° . What am I offered for this roll of Antiquate sheet packing? Something fine, I guess. Sure to give satisfaction. 
Roe What am I offered a pound? One dollar? Seventy-five cents? Come boys, don’t let this chance slip by. What 
ee will you start it at? Twenty-five cents? No bid? All right, pass it along. 
a Now, gentlemen, step up closer, please. Iam going to offer you something special—something you want. 
oe This celebrated Before-The-Flood packing. There’s quality in every inch, gentlemen, in every inch! Now, what 
2 = am I offered a pound? Ten cents? What? Ha! Ha! Well, let her start at that. Now, boys, ten cents, ten 
3 cents. Who'll make it fifteen? Come boys, I can’t make a sale on one bid. Who'll make it fifteen? No offer? 
 e Then we'll have to pass it up. 
oy | I guess, boys, you’re out for something choice. Well, here it is, the choicest ever! A black sheet packing 
: . that’s a Cracker-Jack. What’sthat? Is it Ebonite? Well, no, but I guess it’s just as good.”’ (Chorus of voices) 
ra “There is no packing that’s just as good as EBONITE Black Sheet Packing. We know! We’ve tried Daniel’s 


EBONITE for superheated steam, high steam pressures, hot and cold water, oil, ammonia, gas, and everywhere 
you can use a packing, and there isn’t anything that can touch EBONITE.”’ 


OUR SPECIAL EBONITE oFFer 


Send us a description of the worst joint in your entire plant and we will 
send you some EBONITE to pack it. If after a fair trial it fails to prove bet- 
ter than any packing you have ever used we will refund you your money. 


SEND FOR BOOKLET, TOO. 


QUAKER CITY RUBBER CO. 


PHILADELPHIA CHICAGO | _ PITTSBURGH 
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The House Dearborn 


HERE is always one great pioneer and 
leader in the development of every 
important industry. Twenty years 
ago, the fact that great savings could 
be made in fuel consumption and that 

boilers and boiler tubes could be made 
to last much longer, but for the det- 

rimental action of boiler feed waters, interest- 
ed some young chemists in Chicago in the 
possibility of surmounting this difficulty by 
making careful analytical study of different 
classes of waters, and finding scientific re- 
agents for the elements that produced the 
trouble. 


Thus began the work of the DEARBORN COMPANY. That it 
has been successful is attested by the fact that thousands of steam plants use 
their products, prepared according to analysis of the waters, and find abso- 
lute relief from the troubles formerly experienced. 


With its large corps of representatives, all of whom are mechanical ex- 
perts, working in all sections of the country, backed by the scientific labo- 
ratory work done at Chicago, the Dearborn Company is able to give personal 
attention to every case, making careful study of the water and plant condi- 
tions and furnishing treatment that exactly meets requirements. 
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Branches: New York, 66-68 Fulton 
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Cheap Fuels Burned 
Waste 


Not on the ordinary grate, 
but on a grate especially de- 


signed and adapted for such 
a purpose, i.e., the McCLAVE 
GRATE. 


Used in combination with 
the ARGAND BLOWER it 


makes a superior system for om 


from the cheaper classes of comin = 17 
fuel, such as slack, screenings, Fo a 

palin. T 
birdseye, duff, ete. This _ 


places the running of any 
plant on a more economical 
basis and still guarantees the 
same results as if high grade 
fuels were burned on ordinary 
grates. Better results even, for 
the McClave System leaves 
no waste in the ash pit. 


Write for Catalog “G”’. 


Argand Steam Blower Whole Cut-Off Movement 


McCLAVE-BROOKS COMPANY, 


SCRANTON, PA. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher Bldg., Chicago; Empire Bldg., Pittsburg. , 


7 
Normal Position of Grate 
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WHY 


(Reg. VU. Ss; Pat. off.) 


AUTOMATIC INJECTOR 


Always “Makes Good” 
| al 1st—It will work on higher pressure 
BE ' and handle hotter water. 


2nd—lIt will lift further vertically on 
a greater range of pressure. 


3rd—It delivers a maximum amount 
of water with a minimum 
amount of steam. 


Try the PENBERTHY it never fails. 


“XL-906” 


EJECTOR or SYPHON 


Has no equal in lifting or elevating liquids. Used Exclusively by the leading cream- 
eries, tanneries, breweries, brickyards, distilleries and dye houses in the country. 


SPECIAL “XL-96” NON-ELEVATING EJECTOR 


Heats liquids to a minimum; Lifts 28 feet; Uses less steam and delivers 334% 
more liquid than any Ejector made. A trial will convince you. 


CIRCULAR ON REQUEST. 


The new ‘‘Engineer & Fireman’ (80 page magazine) will 


be sent to any engineer who will send his name afid address. 


PENBERTHY INJECTOR CoO., 


Largest Manufacturers of Injectors in the World 
355 HOLDEN AVENUE, DETROIT, MICH. 


New York Branch:—126 Chambers Street. ° CANADIAN FACTORY: 
London, Eng. Branch:—W. H. Wilcox & Co., 23 Southwark St., S. E. Windsor, Ontario, Canada. 
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IT Is 


GARLOCK 
PACKING 


Duo Sets. 


IF YOU KNOW 


Garlock Waterproof 
Hydraulic Ring 


FOR COLD WATER 
Mm PUMP RODS AND 
HYDRAULIC SERVICE 


For Cold Water Service this 
is one of the most satisfac- 
tory Packings on the market 
today. It is used also in 
our celebrated Cold Water 


THE TRUE 
AND BEST 


ABOUT GARLOCK METAL AND FIBROUS PACKINGS 


WE ARE ASSURED THAT YOU ARE A SATISFIED USER OF THEM 


IF YOU DO NOT KNOW THESE THINGS—FIND OUT! 


| THE GARLOCK PACKING CO., 


DENVER NEW ORLEANS 

wee 

PHILADELPHIA 

4 SAN FRANCISCO 

j NEW ORLEANS 


] BIRMINGHAM, ALA. 
ELLWoop City 
CLEVELAND 
SaLt LAKE 
CINCINNATI 


6 Main Offices and Factory, 


BRANCH FACTORIES 
SAN FRANCISCO ELLWOOD CITY, PA. 


BRANCH OFFICES AND STORES 


New York 
CHICAGO 
PITTSBURG 
BALTIMORE 

Sr. Louis 

Los ANGELES 
PORTLAND, ORE. 
SEATTLE 


PALMYRA, N. Y. 


HAMBURG, GER 


DENVER 
BUFFALO 

OSTON 
DETROIT 
Kansas City 
Norro.k 
PALMYRA 
Etc. 
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Another “Burt” Unit Filter 
For The Kodak People 


Read What They Have To Say: 


EASTMAN KODAK COMPANY 

Rochester, N. Y. 
The Burt Mfg.{Co., Akron, O. June 17, 1908. 
Gentlemen—Replying to yours of the 12th inst., would say we have installed a 
second of your latest improved “Unit Type’’ oil filters. The results obtained in the 
operation of an engine by having a continuous stream of pure oil delivered to the 
bearings is far superior to the old scheme of lubrication from oil cups. We are, 
therefore, very well pleased with the unit filter system ani are convinced that the 
same will result in considerable saving, not only in the oil but in the life of the enzines 

Yours truly, 
Eastman Kodak Company, 

P. E. Wilcox, Ass’t Mgr. Kodak Park Works. 


Send for our 92-page Catalog. 
THE BURT.MFG. CO., 232 Main St., Akron, 0., U.S.4. 


Largest Manufacturers of Oil Filters in the World. 
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Power System of the Henry Vogt Machine Co. 


An Uptodate Steam-Electric Installation Which Furnishes an Ex- 
cellent Example of the Advantages of Concentration of Equipment 


B Y 


Following the custom in the design of 
modern industrial establishments, all the 
power-generating equipment of the Henry 
Vogt Machine Company, Louisville, Ky., 
has been concentrated in a convenient 
location for the distribution of power 
to the different departments. In the 
general plan of the works, Fig. 1, the 
relative positions of the several buildings 
are shown. The shops are equipped for 
the manufacture of water-tube boilers 
and absorption refrigerating apparatus, 
as well as general boiler and tank work. 

Fig. 2 shows the power house, which is 


OSBORNE 


zontally inclined tubes connected by 
cross drums. The construction of the 
boilers is well shown in Fig. 4. 

Feed water enters the steam drums at 
the rear, passing directly through the two 
vertical rows of short tubes, to the mud 
drum, and then through the three banks 
of tubes previously mentioned, back into 
the steam drums. From the construc- 
tion of the fire-brick baffling, it is evident 
that the gases must pass the length of 
the tubes three times before escaping to 
the stack. Fig. 4 gives an excellent view 
of the method of supporting the boilers 


MONNETT 


The boilers carry a steam pressure of 
125 pounds per square inch, and this pres- 
sure is kept constant by a damper regu- 
lator of unique construction made by the 
engineer in charge of the plant. In the 
illustration of this regulator, Fig. 6, A 
is a 14-inch pipe connecting to the steam 
gage line on the boilers; B is an expan- 
sion tube from an old steam gage; C is 
a contact button on the gage hand, and 
D and E are adjustable contacts which 
can be set for 100 to 150 pounds, as may 
be desired. The contacts are generally 
arranged to allow about two pounds vari- 


GENERAL VIEW OF ENGINE ROOM, HENRY VOGT MACHINE COMPANY'S PLANT 


a one-story brick structure, with ventila- 
tors and ample window space. It is 
50x100 feet in dimensions and is divided 
into engine and boiler rooms, with a 
coal-storage space in front of the boil- 
ers of about 80 tons capacity. 


BorLer Room 


As shown in the plan of the power 
house, Fig. 3, two boilers are installed. 
These are of the Vogt water-tube type, 
made in the shops of the company, and 
are rated at 300 horse-power, each hav- 
ing a total heating surface of 3000 square 
feet. Each boiler has two horizontal 
steam drums and the heating surface 
consists of three rows or banks of hori- 


on a steel framework of columns and 
girders, no part of the boiler proper rest- 
ing on the side walls. The small cross 
drums are of steel construction and are 
riveted together, with ample openings for 
the passage of water and steam. They 
are provided at one end with a manhole, 
and on the sides with six handholes, 
which afford access to five tubes each. 
The sheets of these cross drums are 
pressed hot, in such manner that each 
tube has a flat surface in which to be 
expanded and allows the use of straight, 
commercial boiler tubes. After being in- 
stalled, one boiler was equipped with a 
Roney stoker and one is still hand- 
fired, as shown in Fig. 5. 


ation in steam pressure. A raise in 
pressure causes contact with E, closing 
the electrical circuit and allowing cur- 
rent to flow through the coils, which 
pulls down the armature G, closes valve F, 
opens valve H and allows compressed air 
to pass into the cylinder /. The air 
pressure raises the piston, and closes the 
damper through a chain connection. 
Valve J is kept open just enough so that 
the small whistle K will sound slightly 
and notify the fireman that the damper 
is closed. 

When the steam pressure drops, the 
electric circuit is broken, the magnet re- 
leases the armature G, and the valve H 
is closed; simultaneously the exhaust 
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FIG. I. GROUND PLAN OF THE WORKS OF THE HENRY VOGT MACHINE COMPANY 


valve F opens and allows the pressure 
in the cylinder to be released, allowing 
a weight to open the damper. When the 
pressure drops two pounds, contact is 
made at D, ringing an electric bell and 
informing the fireman of the decrease in 
steam pressure. This damper regulator 
has been in use for some time with the 
satisfactory results shown in Fig. 7, 
which was taken when the plant was car- 
rying the average shop load, varying from 
250 to 325 horse-power. 
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The boilers are equipped with Reliance 
automatic high -and-low-water alarms 
and Squires feed-water regulators, and 
are supplied by two 8xgx5-inch, single- 
cylinder Reilly feed pumps, controlled by 
Squires pump governors. Feed water is 
taken from a hot well in the boiler-room 
floor and pumped through a closed heat- 
er- made by the company. This consists 
of a vertical shell three feet in diameter 
by 18 feet high, containing eighty-seven 
1%4-inch brass tubes. Ordinarily the 
feed water is raised to a temperature of 
208 to 212 degrees Fahrenheit. The hot 
well receives the condensation from all 
parts of the heating system and exhaust 
lines, and is equipped with float regula- 
tors, which admit water from the city 
mains and also from the water-works 
system of the plant. All of the feed pip- 
ing and fittings are extra heavy; all 
valves two inches in size or smaller are 
of Powell make, and all over two inches 
are Crane. 

Nut and slack bituminous coal are used, 
and are obtained from the Jillico mines 
in eastern Kentucky. The fuel aver- 
ages about 13,500 British thermal units, 
and 6.9 per cent. of ash. Delivered to 
the power house, the coal costs $1.50 per 
ton, and is unloaded by hand into the 
coal-storage bin. Ashes are shoveled 
from the ash-pits into small cars, from 
which they are loaded into dump cars 
for removal by the railroad. 

Steam is carried from the boilers to 
the engine room by a 10-inch, extra- 
heavy, wrought-iron header, 60 feet long; 
at the end of this header is a 10-inch 
water leg three feet long, which takes 
care of condensation at this point. This 
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FIG. 4. 


is drained by a No. 2 Anderson steam 
trap returning the condensation to the 
hot well in-the boiler room. 


ENGINE Room 
In the engine room are two generating 
units, consisting of one 17x18-inch and 
18x18-inch Skinner 


one automatic en- 
gines, each direct-connected to Willey 
multipolar direct-current generators. 


Both units operate at 225 revolutions per 
minute, and are rated at 150 kilowatts. 
The engines are of the standard Skinner 
make, with individual automatic oiling 
systems which deliver a constant supply 
of lubricating oil to the bearings. A 
general view of these units is shown on 
page 255. 

In one corner of the engine room is 
located a two-stage Rand air compressor, 
Imperial type 10, with steam cylinders 
10xI4-inches in size, and compound 
air cylinders, 16x1tox14° inches. The 
compressor has a rated capacity of 536 
cubic feet of air per minute, when oper- 
ating at 165 revolutions per minute, and 
is equipped with an adjustable riding cut- 
off valve. With 125 pounds boiler pres- 
sure, it will deliver its full capacity with the 
cut-off set for 1% stroke. Air is taken from 
above the roof and is led to the com- 
pressor by a g-inch galvanized sheet-iron 
pipe, and a receiver is located in the boiler 
room where the air is stored for use. 
chain-driven Gardner governor lim- 
its the speed of the compressor, which 
is also controlled by a dash-pot governor, 
according to the amount of air being 
used. 

As will be seen in Fig. 8, the working 


SHOWING CONSTRUCTION OF BOILERS 


parts of the compressor are entirely in- 
closed and run in oil. Cylinder oil is 
fed by Rochester automatic force-feed 
lubricators, one of which is also attached 
to each of the generator units. 


A 
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ELECTRICAL EQUIPMENT 


Current is generated at a pressure of 
250 volts and is delivered to the switch- 
board through iron-armored conduits 
running beneath the engine-room floor. 
At the right in the engine-room view is 
the switchboard, consisting of two pan- 
els. One is a generator panel and contains 
two large three-pole switches, two I. T. 
E. circuit-breakers, two Weston amme- 
ters and one Weston voltmeter, the latter 
connected so that it can be used on either 
machine separately or on both at the 
same time, when running in parallel. 
This panel also carries two field rheo- 
stats, one ground detector and the usual 
pilot lamps. The distributing panel con- 
tains four double-pole switches, four I. 
T. E. circuit-breakers, one for each pow- 
er circuit, and five smaller switches, 
which are used for lighting purposes. 

An interesting detail of the switch- 
board is the automatic alarm by which 
notice is given when any circuit-breaker 
on the board goes out. This alarm con- 
sists of a small air whistle, which is also 
arranged to blow every half hour regard- 
less of whether a breaker goes out, 
the engine-room clock being connected 
into the circuit in such a way that the 
whistle blows automatically. Ammeter 
readings are taken every half hour, but 
it sometimes happens that the engineer is 
called away from the engine room and 
when the whistle blows and is not shut 
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off in a reasonable length of time, the 
fireman is under instructions to go into 
the engine room and -investigate. The 
construction and wiring of the apparatus 
necessary for the accomplishment of this 
purpose are shown in Fig. 9. 

Referring to the end views of the 
switchboard, A is a small shaft extend- 
ing along the top of the board; B is an 
arm held in place on the shaft by a set- 
screw and connected to the top of the 
circuit-breaker by a light spring, which 
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with compressed air. This connection is 
for the circuit-breakers on the distribut- 
ing panel. The two main circuit-break- 
ers operate on much the same principle, 
but have a special contact device for clos- 
ing the electrical circuit. This device 
operates in a battery circuit instead of 
from the main generators, for the reason 
that when the main circuit-breaker is 
out, there would be no current to oper- 
ate the magnet. The engine-room clock 
closes the alarm circuit every half hour 


FIG. 5. BOILER FRONTS 


is sufficiently strong to hold the weight 
of the arm when the circuit-breaker is 
in. When the breaker goes out, the shaft 
is pulled around in its bearings, closing 
the contacts C and D and allowing the 
current to pass through the resistance 
box FE, which carries four t110-volt, 16- 
candle-power lamps connected in series. 
The current then releases the latch F, 
allowing the weight G to blow the whistle 


by two small contacts placed on the dial 
and operated by the minute hand. 


Power AND LIGHTING CIRCUITS 


On the power circuits the motors range 
from 2 to 50 horse-power, some being 
belted to line shafting and a number di- 
rectly connected to these machines. There 
are a total of about fifty motors 
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in the plant, and all are Willey machines, 
built ‘by James Clark, Jr., & Co. 

Three distinct power circuits lead from 
the engine room on overhead pole lines; 
the erecting shop, boiler shop and forge 
shop are all on one circuit. The machine 
shop, in which a large number of motors 
are iristalled, has an independent circuit, 
and the foundry, pattern shop and car- 
penter shop are supplied from the third 
power circuit. There are in all six elec- 
trical traveling cranes built by Pawling 
& Harnischfeger; five of these are of 10 
tons and one of 20 tons capacity. The 
power for the cranes is taken from an 
independent power circuit. Lighting re- 
quires three special circuits on which are 
about 80 arc lights distributed throughout 
the plant and 800 incandescent lamps. 


EXHAUST AND HEATING SYSTEMS 


A 12-inch header receives all the ex- 
haust steam from the engine room, pass- 
ing it to the heater through an Austin 
oil separator. Live and exhaust steam, 
compressed air and the water supply are 
distributed from the power house through 


FIG. 7. STEAM CHART, WITH PLANT CAR- 
RYING FLUCTUATING LOAD 
tunnels; the main tunnel is 7 feet deep, 
6 feet wide and 4 feet below the surface 
of the ground, with branches extending 
to each of the departments. Two 4%- 
inch high-pressure lines supply steam for 
running various steam hammers through- 
out the plant, testing pumps, etc., and 
one for delivering compressed air. One 
4-inch line brings back all condensation 
to the power house and two 2-inch 

water lines carry city water. 

In all the buildings the Sturtevant in- 
direct system is used for heating, air be- 
ing circulated around coils of one-inch 
pipe and distributed to all parts of the 
shops by fans driven by small steam en- 
gines. Live-steam connections are at- 
tached to all heater coils, to-be used in 
case the main engines are shut down, 
and the arrangement of the dampers is 
such that the same air can be circulated 
until a sufficiently high temperature has 
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been reached, when cold air from the 
outside may be drawn in. 

At the end of the 4-inch condensation 
return is a receiver which collects the 
condensation as rapidly as formed, pump- 
ing it to the hot well by a Deane-of- 
Holyoke 6x5x6-inch duplex steam pump 
governed by a float in the receiver. 
It was found in practice that a great im- 
provement was effected by causing a 


spray of cold water to flow into the re- . 


ceiver, this having the effect of lowering 
the temperature of the water and creating 
a partial vacuum to aid circulation. 


HyprAvuLic EQUIPMENT 


For riveting and flanging work in the 
boiler department, a hydraulic system 
carrying a pressure of 1500 pounds per 
square inch is installed. The pump used 
for this service is a Deane-of-Holyoke, 
of the triplex, geared, single-acting, 
plunger type, with cylinders three inches 
in diameter by 12-inch stroke. It is 
driven by a 50-horse-power Willey motor, 
governed by a Cutler-Hammer controller, 
and operates in conjunction with a 45- 
ton hydraulic accumulator. 


Recorps oF Costs 
The matter of keeping records of the 
performance of the plant has been 
worked out in considerable detail. Am- 
meters on the switchboard are read every 
half hour and the electrical data are fig- 
ured from these readings. The air com- 
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the number of strokes is kept, and the 
percentage of loss by leaks in pump 
valves, cylinders, etc., is figured from the 
information thus obtained. Any consid- 
erable depreciation in the condition of 
the feed pumps is thus detected by the 
additional number of strokes made when 
tested, and it can thus be ascertained 
when a pump is ready for overhauling. 


FIG. 8. RAND TWO-STAGE AIR COMPRESSOR 


An evaporative test of four hours’ du- 
ration is made on the boilers once a week, 
the object being to get the pounds of 
water evaporated per pound of coal. 
Coal delivered to the plant must contain 
at least 10,000 British thermal units, not 
more than 20 per cent. of ash, and evap- 
orate on a practical test at least 7 pounds 
of water per pound of coal. If the coal 
does not come up to this standard, it is 
rejected. 

The affairs of the company are under 


FIG. 9. DIAGRAM OF AUTOMATIC SWITCHBOARD ALARM 


‘pressor is equipped with a revolution 
counter, and a record of the revolutions 
is kept from which to figure the air out- 
put and steam consumption. The feed 
pumps are also equipped with counters, 
and by this means the total water con- 
sumption is computed. These pumps are 
tested for leaks three times a day, by 
shutting off the feed valves to the boil- 
ers, turning on a full head of steam for 
a period of one minute and noting the 
‘strdkes made by the pump; a record of 


the efficient management of Henry Vogt, 
president, and much credit is due to 
George A. Pardee, chief engineer, for 
the satisfactory manner in the 
power department is handled. 


which 


The Manchester Corporation has placed 


a contract for a 6000-kilowatt Zoelly tur- 
bine, with alternator and condensing plant, 
with James Howder & Co., Ltd., of Glas- 
gow. This is the largest turbine of this 
type which has yet been undertaken. 


Pin Hole Grate Firing 


By WarrREN H. MILLER 


Pin-hole-grate firing will abate the out- 
put of smoke and cut down the coal bills 
of any steam plant, and it will work con- 
tinuously and reliably year in and year 
out, no matter how thick the firemen. 
The simplest, as always, is the best. 
There are steam --blast pin - hole - grate 
power plants that have been running 
without any particular trouble for years. 
The fan-blast plants also do nicely, ex- 
cept for the occasional shut-downs of a 
fan engine to take up bearings. 


GraTe Bars 

The bars of these pin-hole grates are 
3 feet long by 6 inches wide and two 
sets of bars will make a fire-box 6 feet 
deep, which is about right for good hand- 
firing under small boilers of from 100 to 
200 horse-power. For larger sizes it is per- 
missible to go to a 9-foot grate, although 
8 feet of it is all that will be fired. 

At the top surface of the grate the 
pin holes are 3 inch in diameter and 
are spaced 1% inches apart. In each 
bar there are four holes to the row and, 
as the rows are staggered, every alter- 
nate row has three holes and two half- 
holes, the latter being completed by the 
half-holes in the adjoining bars. The 
bars are 1'%4 inches thick and the holes 
taper from top to bottom to 1% inches 
diameter. As there are 27 rows of holes 
to the bar, the draft area figures 5.5 per 
cent. With an air pressure of 2 inches, 
the fire will be carried six or seven inches 
deep. 

The great advantage of this system is 
that it permits the use of rice anthracite 
delivered anywhere within 400 miles of 
the Pittsburg district for about $1.50 per 
ton. It makes a hot fire which works 
up steam quickly, is absolutely smoke- 
less, gives little or no trouble in the way 
of sooting up the economizer, is easy 
to handle and evaporates about 734 
pounds of water per pound of combus- 
tible. Its chief detriment is the ash, 
which is very high, averaging 19 per 
cent., and running up to 33 per cent. in 
poor grades, so that ample provision 
should be made for ash handling and 
disposal. It screens to very good con- 
crete cinder, and the fine ash is salable 
as filling for pavements and floors. 


STEAM BLAsT versUS FAN 

But little description is required for 
the steam blast. There are several good 
ones on the market, all based on the 
principle of a wide-mouthed injector with 
a small steam jet in the center. Most of 
them are fitted for 34-inch supply, but the 
actual opening is less than 3% inch. While 


the steam blast uses more steam than 
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a fan, its repair account is very much 
less. It will not do, however, for large 
plants, as it uses considerably more 
steam than the fan for the same air de- 
livered into the ash-pit. The fan-blast 
system requires more care in _ laying 
out. It simply must be in duplicate, be- 
cause the fan engines have to be shut 
down occasionally to adjust brasses, fix 
up oiling devices and what not. 

A battery of four 250-horse-power boil- 
ers will require two 60-inch fans driven 
by two 6x6-inch engines. Either fan 
will run the plant. They are located in 
the engine room, or, if there be a long 
battery of boilers, in the center of the 
boiler plant. For location in the engine 
room, the three-quarter housing type is 
well adapted. It delivers directly into a 
48x44-inch conduit passing under the 
boilers. This is made of cinder concrete 
with 4-inch walls and 3-inch reinforced 
ceiling. There is a swinging cast-iron 
blast door opening from a conduit into 
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make it easy for the door to be shoved 
into place on the idle fan; it may be 
secured there with two crossbars of 
14x¥%-inch flat iron, corresponding pre- 
cisely to the good, old-fashioned, barn- 
door cross bars. This door will never 
stick or get out of order, which is more 
than can be said of any swinging door 
that can be put into the conduit. While 
the size given for the conduit may seem 
rather large, it is well to make it so with 
the idea of capacity for future boilers, 
even if no extension is actually contem- 
plated. When the time does come to add 
boilers, a small conduit is absolutely 
hopeless. 

An important point to remember in 
operating these fans is to always close 
all damper doors and open ash-pit doors 
when both fans are down, no matter how 
short the time. In this way the chimney 
gets a chance to keep a draft on the 
fires. Otherwise the fires are not only 
dead, but coal gas collects in the pas- 
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fan. But the fire has got such an im- 
petus that it is some time—about twenty 
minutes—before the fan is again called 
on for service. It then runs about five 
minutes and is again shut off. This in- 
termittent action has two bad effects on 
the fan engine itself. The sudden and 
frequent starts are very hard on the 
brasses; and at each stoppage water ac- 
cumulates behind the valve, and is sud- 
denly blown into the cylinder when the 
automatic valve opens. Furthermore, 
in time this sudden rush of water breaks 
away the fine wire-gauze strainer which 
protects the delicate seat of the valve. 
The remedy for all this, of course, is 
to experiment with the speed, adjusting 
the automatic valve until the fan runs 
nearly all the time. If there is much 
change in the demand for steam, this 
adjustment is not sufficient, but there is 
still the remedy of dispensing with the 
automatic feature altogether and letting 
the fireman regulate the fan engine as 


Bridge Wall | 


each ash-pit. These doors should be 
built into the side walls of the ash-pits 
with ducts about 8x36 inches connecting 
to the conduit. The doors are separate- 
ly operated by levers so that the blast 
can be shut off when cleaning fires or 
hoeing out the ash-pit. 

Operating at 240 revolutions per min- 
ute, the fan gives a blast of 2 inches to 
2% inches water pressure. The fan in 
reserve must be provided with a door to 
prevent the entire blast from blowing 
back through it instead of up through 
the grates. Swinging doors in the con- 
duit where the two fans empty into it 
would seem to solve the problem, but 
when one considers that the pressure on 
such a door would take two strong men 
to open it, it is better to keep it out of 
the conduit entirely. The simplest and 
strongest arrangement is a 14-gage sheet- 
iron door, which fits the angles on the 
fan housing on each side of the intake 
hole. Suitable clips riveted to the angles 


ASH-PIT DRAFT DOORS AND PIN-HOLE GRATE 


sages under the boilers. The minute the 
fan is started up, this mixed coal gas 
and air is swept up through the grates. 
A frightful explosion follows, the fire 
doors are blown open, and the hot coals 
showered over the firemen. The records 
show that this accident has happened 
more than once, several firemen losing 
their lives thereby. A sure preventive 
is to have a powerful chimney. It is 
the attempt to do away with the chim- 
ney that is mostly responsible for such 
accidents. 

Attached to each fan engine is an auto- 
matic pressure governor. Unlike most 
automatic features, it is fairly reliable, 
shutting off at from two to five pounds 
above the pressure for which it is set, 
and starting up some five pounds below. 
The makers claim one pound each way. 
It has one bad fault, which can be guard- 
ed against. If the speed of the fan is 
too high, steam will pick up very quickly 
and soon automatically choke off the 
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required, just as he does the feed pumps. 
To this end it should be seen that the 


" steam globe valves of the engine have 


all-brass seats, so they may be used as 
throttles. 


Firinc IMPLEMENTS 


There seems to have been little pub- 
lished on the subject of firing implements. 
If the fires are of anthracite the fireman 
will see little of the slice bar, but if 
using soft coal it becomes the principal 
tool and will be used as a lever of the 
second order to lift everything from half 
of the caked coal in the fire box to a 
two-foot Welsh “dog” melted fast to the 
grate bars. Wherefore, none with less 
than a 1%-inch handle and 3%x1%- 
inch knife should be provided, the handle 
being finished with a 2%4-inch round knob 
at the end. With such a slice bar at 250- 
pound fireman can perform all kinds of 
circus stunts and fail to bend it. 

The usual fire hoes are all too light, 
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and too little attention is given to bal- 
ance. For a grate 7 feet deep, a hoe that 
will not entail the likelihood of killing 
off the firemen should be twelve feet 
long with a handle of one-inch stock 
from the blade back four feet, and the 
rest of %-inch material—all solid. The 
blade should be of 3-inch plate and not 
so deep that it will not pass easily over 
the lazy bar. Such a hoe will balance 
well, and is stiffest over the red-hot bed 
of the fire in “jumping” it during clean- 
ing. The handle should terminate in a 
grip ring—something about right for an 
11-inch hand, not your own. 

The ash hoe may be broad and light, 
with a 34-inch solid handle. It has not 
the heat of the fire to soften it, and the 
fireman has to lift its weight much more 
than that of the fire hoe, which is mostly 
carried by the lazy bar. 


Costs oF Pin Hore Grate EQUIPMENT 


Below are the actual costs of the vari- 
ous components of a pin-hole-grate equip- 
ment for a set of four 250-horse-power 
boilers, including the fan-blast equipment: 

Two fans, three-quarter housing, 48- 
inch inlet, 6x6-inch engine, $836.48. 

Concrete setting, piping, etc. as per 
plan, $241.58. 

Flue under boilers and damper doors, 
$152.16. 

Total cost, $1,230.22. 


A1r REQUIREMENTS AND GRATE OPENINGS 


For a 250-horse-power boiler the actual 
air consumption figures out as follows: 
Twelve pounds of air is required per 
pound of carbon or 16 pounds for coal 
with 15 per cent.ash. This air weighs 0.076 
pound per cubic foot at 60 degrees Fah- 
renheit, so that one pound of coal will 
take 210 cubic feet of air; 250 horse- 
power, at 4% pounds of coal per horse- 
power-hour, equals 1125 pounds of coal 
per hour, or 18.75 pounds per minute; 
18.75 pounds per minute multiplied by 
210 equals 3937 cubic feet of air required 
per boiler, or 63,000 cubic feet per minute 
for 16 boilers. At 2-inch air pressure, 
this will take two 40-inch fans, and 1256 
square inches of flue area for eight boil- 
ers, Or 1.09 square feet per boiler. As 
the grates are 8x8 feet, or 64 square 
feet, 


1.09 
64 


= 1.7 


per cent. grate openings required. As- 
suming that fully one-half these pin holes 
will be blocked by the coal, 3.4 per cent. 
of pin-hole openings will probably be suf- 
ficient for complete combustion. 

This figure is being borne out by the 
remarkable performance of numerous 
boiler plants where the 5 and 6 per cent. 
vars have been replaced by 3 per cent. 
bars; with a resulting gain of over 10 
per cent. in evaporation. The experi- 
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ence with these plants has been that too 
much pin-hole opening has the same chill- 
ing effect as too frequently opened doors 
in a natural-draft boiler. The whole 
matter boils down to the quality of fire- 
men obtainable. If good men are plenti- 
ful and the fires can be carried four to 
five inches deep, fired light and often and 
cleaned frequently, then the 3 per cent. 
bar will give the best evaporation. If 
the men are inexperienced and not able 
to do much more than shovel the coal in 
reasonably evenly, then a 6- or 8-inch fire 
with 5 per cent. bars will give the best 
all-around evaporation. 


Machine Tool Trade Opportunities 
in Brazil 


By M. pe. Moreira 


A great many American tool manufac- 
turers are ignorant of the fact that Brazil 
is a progressive country where their goods 
will find a ready market. Unfortunately, 
now nearly all the machine tools there 
are of an antiquated pattern and mostly 
of German and English origin. In spite 
of this fact, it is nevertheless true that 
the Brazilians would rather favor Ameri- 
can manufactures, as they seem to feel 
a kindred spirit for nations of the same 
hemisphere and also because American 
tools are more perfected. 


RAILRoAD SHOPS 


The prevailing idea among American 
manufacturers is that there is no oppor- 
tunity in South America for them. A 
few facts will convince them of the con- 
trary: The Central railway, of Brazil, is 
building now all its cars. That line, 
owned by the government, is most im- 
portant and possesses 305 locomotives. It 
runs from Rio to Sao Paulo and to Minas, 
and has all along its route well-equipped 
repair shops. Its buildings and shops, 
though not large, are up-to-date, and the 
government is increasing the amount of 
its machinery every day. The same thing 
can be said of the Nogyana railway, 
which has its own car factories; the 
Leopoldina railway, which operates 1423 
miles of road, is constantly adding to its 
roHing stock, not by importation, but by 
home manufacturing. 

Within the past year American interests, 
supported in a greater part by Canadian 
and French capital, have secured more or 
less perfect control of a system of rail and 
water transportation forming a belt line 
about the whole of the better portion of 
Brazil. This system, with the govern- 
ment lines and the government subsi- 
dized steamers, reaches nearly every por- 
tion of that great republic. This great 
system is composed of the Sao Paulo-Rio 
Grande railroad lines, the Amazon-Boliv- 
ian system and the Paraguay-Bolivian 
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connections. The first reaches the coffee 
and the livestock districts and connects 
them with the seaboard. The second con- 
nects Bolivia with the Atlantic by means 
of the Bolivian railways and rivers. The 
third connects the coast system with the 
Paraguayan railroad, thus reaching into 
Bolivia and thence into the valley country 
of south-central Brazil. 


SHIPBUILDING PLANTS 


Regarding marine transportation, docks 
are now built in Rio, doing away with 
the necessity for steamers to anchor down 
the bay. We have read a few days ago 
of the great number of men-of-war 
ordered by Brazil in Germany and Eng- 
land. The newspapers have found in this 
fact a great political move, whereas any 
one familiar with South American mai 
ters understands very well the stand of 
Brazil in the matter of South American 
predominancy. Argentina and Brazil have 
never been very good friends and it is 
only natural for Brazil to try its best to 
be the sea-ruling power among South 
American republics. Ship building exists 
in Brazil on a larger scale than in any 


other South American republic. M. A. 
Lage has on the Tlha do Vianna very 
well equipped shipyards where big 


launches, coasters and even men-of-war 
are built, and the government has in all 
the ports arsenals and large repair shops, 
and naturally needs tools that can be sup- 
plied from American manufacturers. 

In connection with this the govern- 
ment in Brazil has just made arrange- 
ments for the construction of the largest 
dry dock in South America. By the plans 
finally adopted, 100,000 cubic meters of 


‘rock will be excavated from the bottom, 


sides and land end, until the dock will 


-have a total inside length great enough 


to admit a vessel 815 feet long. It will 


‘be divided into three sections, one of 150 


meters, one of 70 meters and the third of 
30 meters, so that three vessels of proper 
size can be handled at the same _ time. 
The dock is to be fitted with all the latest 
appliances and will afford necessary con- 
veniences for the docking and repairing of 
vessels up to 16,000 tons. 

Street-car companies in Rio de Janeiro 
and in Sao Paulo have their own car- 
building shops and a great part of the 
street cars used in the provincial towns 
are furnished from these shops. 

Steel structures are also becoming pop- 


‘ular in Brazil, especially in the port towns. 


With the enlargement of the streets of 
Rio de Janeiro, the modern buildings 
erected now have nearly all steel struc- 
tures; however, what steel is imported 
comes almost entirely from Belgian and 
German houses. Have Americans any 
fear to compete with these two nations? 


FouUNDRIES AND MACHINE SHopPs 
There are a great number of foundries 
and machine shops in Brazil; factories of 
different kinds are numerous considering 
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not the territory but the population; the 
official statistics give the number of 2397 
factories in Brazil having a capital in- 
vested of $163,349,000. 

The province of Rio Grande manufac- 
tures iron safes, stoves and other iron- 
foundry products. We all know that 
America manufactures the best safes in 
the world; still, looking over the safe ex- 
port to Brazil during 1906, we see that 
out of $74,000 of safe imports during that 
year, America figures in the great sum of 
$2000; the rest is distributed between 
France, England and Belgium. 

The province of Sao Paulo needs agri- 
cultural implements and tools for manu- 
facturing and repairing them; the pro- 
vince of Minas requires dredging and 
mining machinery for its diamond mines, 
which are increasing in value every day. 
Are we not able to furnish these? 


ICEMAKING PLANTS 


Ice, a thing of absolute necessity, is an- 
other manufacture that could be picked up 
by the tongs, if the American manufac- 
turer would only think of it. Let me 
quote you a passage of the report of our 
American consul in Brazil: “With the 
exception of a sailing ship’s cargo of ice 
and apples received at Rio de Janerio 
once a year, at Christmas time, the ice 
supply of that city is altogether artificial, 
and the price charged for the product is 
very high as compared with the cost of 
the manufacture. Artificial ice in Rio de 
Janeiro for public use is supplied by a 
single factory, more or less out of date 
in its equipment. The ice, which is of low 
cooling power, is distributed mostly to de- 
pots in corner groceries and thence sold 
in small quantities to consumers at about 
2% American cents per pound.” 

Fiber weaving also needs our attention, 
as a great quantity of machinery and tools 
are required to produce a satisfactory re- 
sult for export. 

All that I have said should make the 
American manufacturer think seriously 
and realize the great opportunity he has 
ignored and is ignoring. 


SHOULD ARRANGE TO GRANT 
CrebDITS 


One of the chief stumbling blocks in the 
extension of the American export trade 
in this country has been an indisposition 
on the part of American exporters to 
grant credits, due to the fact that Ameri- 
can manufacturers have preferred to do 
business upon a cash basis with a lower 
margin of profit than upon a credit basis 
with a larger one. The extent of this 
change in the past year is illustrated in 
the statements of the foreign banks in Rio 
de Janeiro at the end of February, 1906, 
as compared with February, 1907. There 
was an increase in the amount of bills dis- 
counted of about $2,110,500; in bills re- 
ceivable, of about $2,626,800; in bills and 
securities pledged, of about $2,825,700. 

The present general method followed 
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by most Brazilian houses is to buy on, 
say, six months’ time, with interest at, 
say, 10 per cent. from date of invoice. The 
jobber who thus purchases sells to the 
retailer on, say, three months’ credit. The 
retailer sells for cash or arranges so that 
he can pay his bills at the end of the 
three months’ credit. Thus the jobber and 
retailer do business with less capital than 
if their transactions were for cash. So 
long as interest charges in banks are 
higher than the rate of interest charged 
by the manufacturer or exporter on the 
original sale, this lack of capital has best 
been met by this credit system. 

When banks loan money for the same 
rate as or less than the manufacturers or 
exporters, it pays to discount bills and pay 
cash or take short-term credits. What 
change there has been in buying methods 
indicated in the bank reports referred to 
is likely to have been more in the direc- 
tion of using the banks, in place of the 
manufacturers or exporters, than in the 
way of any material change in financial 
conditions generally. 


Catechism of Electricity 


726. How large is it customary to build 
switchboards equipped for two or more 
compound-wound dynamos? 

In large power stations, fifty to seventy- 
five panels are sometimes combined in one 
board. 
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shows an eight-panel switchboard equipped 
for six generators. When the double-pole, 
double-throw main switches at s, s, etc., 
are closed upward, these machines are 
connected to the feeder circuit. At m, 


we 
d ite 


FIG. 250. DIAGRAM OF CONNECTIONS FOR AL- 
LOWING DYNAMOS TO BE TEMPORARILY 
EXCITED FROM THE BUS-BARS 


a and r on the panels are shown respec- 
tively the measuring instruments, circuit- 
breakers, and the hand-wheels of the rheo- 
stats in the generator field circuits. The 
switches controlling the feeder circuits 
are on the two end panels at u and v 
respectively. In case of accident to any 
one of the six generators, the current 
from the street-service wires can be in- 


FIG. 249. SWITCHBOARD, COMPOSED OF SIX GENERATOR PANELS, EQUIPPED TO SUPPLY 


THE FEEDER CIRCUITS WITH 


CURRENT FROM AN AUXILIARY 


SOURCE IN CASE OF EMERGENCY 


727. How is the equipment of a switch- 
board arranged when provision is made 
for supplying the feeder circuits with cur- 
rent from an auxiliary source for use in 
cases of emergency? 

It may be arranged as in Fig. 240, which 


stantly thrown on the feeder circuits by 
closing any one of the switches at s, s, 
etc., in the lower set of jaws. 

728. How should a switchboard be ar- 
ranged for allowing any of the dynamos 
in the plant to be excited from the bus- 
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bars, in case some of them become demag- 
netized or will not build up readily? 
The switchboard equipment and wiring 
in this case should follow a plan such as 
that shown in Fig. 250. The bus-bars h 
and m are supplied with electricity by one 
or more of the dynamos a in the plant. 
Suppose the dynamo a’ should have diffi- 
culty in building up when started. By 
closing the switch d’ in the auxiliary cir- 
cuit k’ Il’ the full pressure on the bus-bars 
will be applied to the field winding e’, the 
current passing through the wires repre- 
sented by dotted lines. When the voltage 
of the dynamo a’ has come up to its nor- 
mal value, and the switch b’ has been 
closed, the switch c’ may be closed and 
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FIG. 251. SWITCHBOARD WIRING FOR A SIN- 
GLE-PHASE ALTERNATOR AND ITS 


EXCITER 


d’ opened, as shown for the dynamo a. 

Each dynamo in the plant may advan- 
tageously be connected in this manner. It 
will be noticed that the auxiliary circuits 
of the dynamos a and a’ include the field- 
circuit rheostat. If these were connected 
between the rheostat and the field wind- 
ing, it would not be possible to regulate 
the voltage of the machine while the 
switch d or a’ was closed. 


SWITCHBOARD WIRING AND EQUIPMENT FOR 
ALTERNATING-CURRENT DyNAMOS 
729. Does the switchboard wiring for 
aiternating-current dynamos follow any 
general plan, or does the wiring differ for 

each particular case? 

Each case generally has some feature 
peculiar to itself, but the principles in gen- 
ral are the same in all cases. One ar- 
rangement of switchboard wiring for a 
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single-phase alternator is illustrated in 
Fig. 251. Here a is the alternator and b 
is the exciter; the field windings of these 
machines are indicated by p and gq, re- 
spectively; the direct-current conductors 
are represented by dotted lines, and the 
solid lines represent wires that conduct 
alternating current. The field magnet of 
the alternator is excited by current from 
the dynamo b, carried by the wires d and 
d’, which terminate at the lower terminals 
of the double-pole switch g; the upper ter- 
minals of this switch are connected with 
the field winding p and the rheostat e. 
The rheostat f is connected in the field- 
winding circuit of the exciter b, and is 
used to regulate the voltage of the ex- 
citing current. 

730. Why are some of the wires repre- 
sented by heavy and some by light lines? 

The main wires from the alternator are 
represented by heavy lines and are identi- 
fied by the letters c and c’; they are con- 
nected through the fuses 7 and i, to the 
lower terminals of the double-pole switch 
k; from the upper terminals of this 
switch, wires run to the single-pole cir- 
cuit breakers r and s. From here c’ runs 
to the bus-bar m, and c is led to the bus- 
bar h after passing the ammeter uw. Out- 
going circuits may be connected to the 
bus-bars h and m; if there are two or 
more outgoing circuits, each should be 
provided with a switch, which may be 
located on the switchboard at either side 
of the main switch k. 

731. What the 
at 1? 

The dynamo a is usually of too high a 
voltage to have lamps connected directly 
to its mains; a small transformer 7 is 
provided therefore, and it is located be- 
hind the board. The primary terminals 
of the transformer are connected to the 
alternator leads c and c’ by the wires w 
and x; these wires must be connected to 
the lower terminals of the switch k so 
that the transformer will not be discon- 
nected when the switch is open. To the 
secondary winding of the transformer are 
connected the pilot lamps m and o, and 
the voltmeter v. At ¢t is a ground detec- 
tor, which may be of any class suitable 
for alternating currents and the voltage 
of the circuit to which it is connected. 
The connections of this detector are not 
shown, because they depend upon the style 
of instrument adopted. 

732. IWhy are safety fuses and circuit- 
breakers both used? 

Fuses are connected between the alter- 
nator and the main switch, in order that 
they may protect the machine regardless 
of the position of the main switch blades. 
Circuit-breakers are seldom used when the 
voltage is above 3000, but for low volt- 
ages they may be used to good advantage 
beyond the main switch to _ protect 
promptly against external short-circuits. 
They should be of the single-pole type to 
prevent a short-circuit from the are that 
occurs when the circuit-breaker operates. 


coils indicated 


Oil Fuel for Ships 


Consul John L. Griffiths makes the fol- 
lowing report from Liverpool on the ex- 
tending utilization of petroleum for ship 
propulsion: 

The use of oil as fuel has engaged the 
attention of the British admiralty for 
some time, and it has recently been de- 
cided to establish oil-storage tanks in 
various parts of the United Kingdom to 
insure convenient sources of supply. 
Birkenhead, directly opposite Liverpool, 
has been selected as one of the supply 
centers. The experiments conducted by 
the admiralty during the past twelve 
years were not at first satisfactory, and 
two adverse reports were made prior to 
1902. Since then the tests have been of 
such a character as to reverse the origi- 
nal judgment of the admiralty, and it 
may now be said that the importance of 
oil fuel is recognized by that body. 

It is claimed that through the use of oil 
the number of men now required to do 
the stoking and trimming would be re- 
duced by two-thirds, as the moving and 
stoking of the oil is automatically accom- 
plished by steam pumps and pipes, instead 
of by stokers and trimmers as in the 
case of coal. 


ADVANTAGES OF O1L Over COAL 


The oil, it is suggested, could be stored 
in the double bottom, now taken up by 
water ballast. In the case of the navy, 
one of the great advantages claimed for 
oil is the absence of a great volume of 
black smoke when vessels are proceeding 
at great speed, and which serves to give 
information to the enemy. The evapora- 
tive value of oil is much greater than that 
of coal, so that while 45 cubic feet of 
bunker space is required for a ton of coal, 
only 38 cubic feet is needed for a ton of 
oil. It will readily be seen how significant 
this difference would be to the great 
ocean-going steamers, and how much 
space now set apart in them for the stor- 
age of coal would be released for cargo 
purposes and passenger accommodation. 

The British navy has in service oil- 
using torpedo boats with a capacity of 34 
knots. One of the drawbacks at the 
present time to the extensive use of oil 
fuel at sea is the high cost and the diffi- 
culty in many instances of securing it. 
The cost of oil in Great Britain has no 
doubt seriously interfered with its adop- 
tion for steamships and for a variety of 
industrial purposes. With a reduction in 
price the field for its employment would 
be greatly enlarged. The advantages of 
oil fuel briefly summarized are economy 
of space, absence of soot and cinders, 
elimination of the loss of time consumed 
in burning down and clearing fires when 
coal is used, the ease with which oil can 
be bunkered, and the quickness with 
which a full head of steam can be gener- 
ated.—Monthly Consular and Trade Re- 
ports. 
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The Operation of Electrical Machinery 


Suggestions to Be Followed when Installing a New Plant, with Special 
Regard to Location of Apparatus and Operating the Generators 


B Y NORMAN G. 


GENERAL SUGGESTIONS 


The following general suggestions will 
be found worthy of consideration when a 
new plant is installed: 

When the location of a machine is de- 
termined, it should be chosen so that the 
machine will not be exposed to moisture, 
as from dripping pipes or escaping steam; 
it should not be exposed to dirt or dust, 
from coal handling or other causes; it 
should be placed in as cool and well- 
ventilated a place as possible. This lat- 
ter requisite is important for the reason 
shat a well-ventilated machine will carry 
heavier loads and deteriorate less than 
one less favorably located. 

All machines should be set on substan- 
tial foundations, in order to prevent vibra- 
tion when running. Solid masonry is best 
for a foundation, but a framework of tim- 
ber may be used for machines that are 
well balanced. 

It is well to keep the iron of a low- 
tension machine insulated from the 
ground, and to this end the bolts secur- 
ing the machine to its foundation should 
not come in contact with any other metal 
or electric conductor. The supports under 
the machine should be covered with an 
insulating waterproof paint or compound. 

When setting a belt-driven machine 
upon its foundation, it should be carefully 
leveled and the pulley accurately lined up 
with the driving pulley. In erecting large 
machines, first get the lower half of the 
field-magnet into position, then place the 
armature shaft in its bearings, and after 
that put on the upper half of the field- 
magnet. In bolting the upper and lower 
halves of the field-magnet together, all 
dirt should be brushed off the surfaces 
in order that the contact may be close as 
possible; otherwise there may be an un- 
necessary weakening of the field mag- 
netism. 

The weight of an armature should never 
be supported to any degree by the commu- 
tator, nor should the commutator be 
allowed to rest on any blocking. When 
handling the armature, it should always 
be supported by a rope sling about the 
shaft, and the workmen should be very 
careful not to mar or scratch the shaft, as 
any roughness would cause it to cut the 
bearings and cause heating. 


To OPERATE A SINGLE GENERATOR 


See that the oil gages show the proper 
amount of oil in the bearings and that 
the tension of the brushes is correct for 


good contact. Start slowly and see that 
the oil rings are revolving freely, then get 
the machine up to speed. Raise the volt- 
age to the proper point by cutting out re- 
sistance with the hand regulator. After 
this is done, throw in the circuit-breaker 
and finally close the main switch. 

Give the brushes as much forward lead 
as possible, when generating the full rated 
voltage at no load, and secure the quad- 
rant at that point; that is the best posi- 
tion for operation with fixed brushes. 

To shut down the machine, throw out 
the circuit-breaker, and then open the 
generator switches; afterward cut in all 
the resistance of the field rheostat. Then 
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FIG. I. SHOWING THE EQUALIZER 
CONNECTIONS 


stop the machine and clean it, ready for 
another run. 


OPERATING GENERATORS IN MULTIPLE 


To operate compound-wound generators 
in parallel it is necessary, in order to have 
each one work in proportion to its capa- 
city, to connect them in three places: At 
the main terminals of each machine; at 
the junction of the series winding, and the 
brushes to which it connects. The con- 
nection from the junction of the series 
winding and brushes is called the equali- 
zer wire, and extends to an equalizer 
switch, as shown in Fig. 1. 

If the generators are of the same size 
and make, the only point requiring special 
attention is that the wires which run from 
the different machines to the equalizer 
bus-bar or switches must be of the same 
resistance, as well as the main lead 
wires. If the generators differ in design 
or.size the matter becomes more compli- 
cated. In this case the difference of po- 
tential or drop in voltage between fhe 
junction of the series winding with one of 
the brush cables and the bus-bar to which 


MEADE 


the other end of the same series winding 
is connected should be exactly the samc 
for every generator when each is carry- 
ing its proper share of the load. To make 
this drop the same for each generator, it 
will be necessary to put resistance in cir 
cuit with the series coils of the one show 
ing the least “drop.” The equalizer wires 
must show as little “drop” as possible, 
and never more than the generator leads. 

Large machines require several hours 
for their field-magnet coils to attain a 
constant temperature; and as the coils 
heat up, it becomes necessary to cut resist 
ance out of the shunt-field circuit. 

To operate three-wire generators in 
multiple, two equalizer wires are neces 
sary; one extends from the positive and 
one from the negative commutator 
brushes. The balancing coils are usually 
connected to the collector rings through 
switches, the neutral wire being taken to 
the switchboard. It is unnecessary to 
connect the alternating-current leads from 
the armatures in parallel, nor is it neces- 
sary to consider the periodicity of the 
alternating currents generated by the dif- 
ferent machines. Three-wire machines 
may be operated together irrespective of 
the number of poles and speed of each, 
just as easily and simply as two-wire gen- 
erators. Two- and three-wire generators 
may also be run in multiple with each 
other. In large stations with many units 
it is therefore practical to operate one 
three-wire generator, provided it has suffi- 
cient capacity to carry the difference be- 
tween the loads on the two sides of the 
system; all other machines may be of the 
ordinary single-voltage type. It is, how- 
ever, advisable to install duplicate three- 
wire units, each of sufficient capacity to 
provide for the maximum unbalanced 
condition of the system. 

The switchboard for a three-wire gen- 
erator is similar to that used- with the 
ordinary system, except that an additional 
equalizer bus-bar must be provided. It 
is usually advisable to provide ammeters 
in both the positive and negative generator 
leads. The connections of two- and three- 
wire generators operating in multiple are 
shown in Fig. 2. The arrangement by 
which the two sides of the system may be 
closely balanced is indicated by referenc« 
to Fig. 3. 


STARTING DIRECT-CURRENT GENERATORS 
OPERATING IN MULTIPLE 


If there is one generator A furnishing 
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irrent to the line, and it is desired to 
row in another one B on the same cir- 
cuit, the following procedure should be 
arried out: (1) Get B up to full speed; 
(2) adjust the voltage of B as nearly as 
possible to equality with that of A; (3) 
close the equalizer switch, and then the 
main switches; (4) notice the ammeters 
to see that the loads are rightly propor- 
tioned; if the dynamo A is doing more 
than its share of work, throw resistance 
in with its regulator or out with the regu- 
lator of the dynamo B, but if B is doing 
too much work, adjust the regulator op- 
Succeeding machines are thrown 
in similarly. 

lf a generator is thrown in multiple 
with another one before its voltage is up 
to equality, it will not do its share of the 
work and may even run as a motor, tak- 
ing current from the other machine. In 
such a case, throw resistance out with the 
regulator of the machine which has just 
been put on the circuit. When two ma- 
chines are working together, if the belt 
on one of them should break, or slip off, 
the machine will continue to run, being 
driven as a motor by current from its 
mate. 


positely. 
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that the shunt-field circuit of the generator 
is not opened or broken while it is work- 
ing in multiple with another one. In case 
this should happen, the armature and 
series winding of one or both machines 
would be damaged unless they were in- 
stantly cut apart by the opening of the 
circuit-breakers. If it becomes necessary 
to raise or lower the voltage of the lines, 
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If two machines do not operate together 
satisfactorily, note the position of the 
brushes. If one of the machines carries 
too much of the load, move its brushes 
slightly forward, if it can be done without 
causing them to spark. 


Stoppinc Direct GENERATORS OPERATING 
IN MULTIPLE 

Cut out resistance with the regulator 

of the generator to be shut down, until 

the ammeter shows a very small load; 

then open the circuit-breaker, and finally, 

generator switches. Be very careful 


2. CONNECTIONS OF TWO- AND THREE-WIRE GENERATORS OPERATING IN 


MULTIPLE 


all machines which are supplying the cur- 
rent must be adjusted to that end. 


GENERAL INSTRUCTIONS 


Machines must always be kept dry; any 
moisture on the commutator or armature 
will cause trouble. Keep machines clean 
and free from oil and dirt; carbon dust 
must be cleaned off frequently. Be especi- 
ally careful to see that no oil or dirt col- 
lects about the brush-holders or the com- 
mutator. Keep all small pieces of iron, 
such as bolts, nuts, ete., away from the 
machines. 
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Fuels of the United States * 
By Pror. N. W. Lorp 


While technically this subject would in- 
clude not only coal in its various varieties, 
but gas, oil, wood, peat and possibly other 
shall what I have 
to coal. Six classes of coal are 


substances, |] confine 
tO say 
recognized by the United States Geologi- 
cal Survey: (1) Anthracite, (2) semi- 
anthracite, (3) bituminous, (4) 
bituminous, (5) sub-bituminous or black 
lignite, and (6) lignite. I think it safe to 
say, however, that while this classification 
is generally useful, it is difficult to draw 
fast and sharp lines in the classification 
of a material as variable as coal, in which 


sem1 


samples are sure to be found on the bor- 
der lines of almost any system of classi 
fication. The 
course, is only for commercial purposes, 


above classification, of 


and, as such, is generally useful. In a 
valuable map prepared by M. R. Campbell 
recently published by the United 
States Geological Survey, the coal areas 
of the United States are carefully mapped. 
In this map the coals are grouped (a) as 
high-grade coals, which include classes 1, 

3 and 4, (b) sub-bituminous or black 


and 


lignite, or class 5, and (c) lignite proper, 
The general qualities of these 
types of fuel are known and correspond 


or class 6. 


well to the coals of certain regions, as the 
anthracites of Pennsylvania, the coking 
bituminous Pennsylvania, the 
nen-coking bituminous coals of. Ohio and 
Coals differ widely not only in 
their physical characteristics, their be- 
havior under a destructive distillation, 
some cementing together into a hard coke 


coals. of 


Hilinois. 


or possessing the coking property, as it is 
termed, others, the so-called dry coals, 
showing but little or none of this quality, 
but also in their chemical composition and 
in their associated impurities. 


PROXIMATE AND ULTIMATE ANALYSES 

As ordinarily made, the chemical analy- 
sis of coal, commonly known as the proxi 
mate analysis, is not in the strict sense of 
the word an analysis at all, but is merely 
a record of the nature of the decomposi- 
tion that the coal undergoes when treated 
im a certain conventional manner. It in- 
volves the determination of the moisture 
or loss in weight when the coal is dried 
under certain specific conditions; of the 
volatile combustible matter or the material 
other than moisture which is driven off 
by heating the coal in a prescribed way in 
a platinum crucible; the fixed carbon, 
which is the loss in weight of the residue 
after driving out the volatile matter when 
the combustible matter is all burned out 
by heating in air; and, finally, the ash or 
combustible residue left from the fore- 
going treatment. 


*Abstract of a paper read at the third con- 
vention of the International Association for 
the Prevention of Smoke, Cleveland, 0., June 
24, 25 and 26, 1908. 
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As contrasted with this, is the ultimate 
analysis of the coal in which the actual 
percentages of carbon, hydrogen, nitrogen, 
sulphur, oxygen and incombustible residue 
or ash are determined. This latter method 
of analysis is strictly a chemical analysis 
and determines definitely the substances 
present in the coal. 

The heating value of a coal is the 
amount of heat expressed in British ther- 
mal units developed by the complete com- 
bustion of one pound of the coal, and for 
all purposes in which coal is used as a 
fuel is, of course, the fundamental factor 
on which the fuel value of the material is 
based. Table 1 gives the proximate and 
ultimate analyses and the heating value of 
a typical coal in each of the foregoing six 
classes. The following will locate and de- 
scribe the coals given in the table: 

Class 1—Anthracite, culm, Scranton, 
Penn. 

Class 2—Semi-anthracite, Coalhill, Ark. 

Class 3—Semi-bituminous, Mora, W. Va. 

Class 4—Bituminous coking, near Con- 
nellsville, Penn. 

Class 5—Bituminous non-coking, Ohio 
No. 6, Hocking Valley. 

Class 6—Sub-bituminous, black lignite, 
Uinta County, Wyoming. 
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amount of moisture increases with the 
type of coal, but only in a very general 
way. It will be noted that the coals are 
reported in most cases as_ air-dried. 
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the combustible portion is highest in the 
semi-bituminous, class 3. 

The sulphur in the coal may also be re 
garded as one of its impurities, thoug) 


TABLE 2. RESULTS IN TABLE 1 CALCULATED TO ASH AND MOISTURE FREE BASIS. 
PROXIMATE ANALYSIS. 


3 4 | 5 6 7 


Class. 1 2 
Volatile combustion.......... 8.91 14.82 19.85 32.34 | 39.30 47 .05 45.31 
91.09 | 85.18 80.15 67 .66 60.70 52.95 54.69 
100 00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 


ULTIMATE ANALYSIS 


3.16 4.14 4.76 5.03 5.41 5.50 5.05 
ala 92.20 89.36 90.70 84.89 80.93 76.35 73.21 
0.98 1.61 1.13 1.74 1.61 1.25 1.47 
0.94 2.32 0.60 1.00 0.87 0.62 1.62 
100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 

CALORIFIC VALUE IN B.T.U. 


15,281 | 15,496 


16,744 | 15,512 | 14,446 | 13,203 | 12,880 


Coals freshly mined contain considerable 
water, which is rapidly lost on exposure 
to air. The analyses are reported upon 
the coal in approximately the condition of 
moisture to which it will attain upon 


Class 7—Lignite, Milan County, Texas. standing exposed to the ordinary air, the 
TABLE 1. COMPOSITION OF ILLUSTRATIVE COALS. 
PROXIMATE ANALYSIS OF ‘ AIR-DRIED’’ SAMPLE. 

Class. 1 2 3 4 5 6 7 
2.08] 1.28| 0.65 0.97 7.55| 8.68| 9.88 
Volume combustion........... y ee} 12.82 18.80 29.09 34.03 41.31 | 36.17 
74.32 73.69 75.92 60.85 52.57 46.49 | 43.65 
16.33 12.21 4.63 9.09 5.85 3.52 | 10.30 

100.00 | 100.00 | 100.00 100.00 100.00 100.00 | 100.00 
Loss in air.dtying ............ 3.40 1.10 1.10 4.20 | Undet. 11.30 | 23.50 
ULTIMATE ANALYSIS OF COAL Drigep aT 105° C. 
2 63 3.63 4.54 4.57 | 5.06) (5.31 4.47 
76.86 78.32 | 77.10 | 75:82) 78.231 64.84 
are 2.27 2.25 2.68 | 6.67 | 10.47 | 15.72 16.52 
0.82 1.41 1.08 1.58|/ 1.50] 1.21 1.30 
0.78 2.03 0.57 | 0.90; 0.82 0.60 1.44 
16.64 12.36 4.66 9.18 6.33 | 3.85 11.43 
100.00 100.00 100.00 | 100.00 | 100.00 100.00 100:00 
| 


CaLoriFic VALUE OF ‘ AIR-DRIED’’ COAL IN B.T.U. 


13,406 | 


15,190 | 13,951 | 12,510 | 11,620 | 10,288 


These analyses were, with the exception 
of No. 5, made upon samples taken from 
carload lots shipped to the Government 
fuel-testing plant at St. Louis. The 
analysis No. 5 is a sample of Hocking coal 
taken at the time by field agents of the 
Ohio Geological Survey. It will readily 
be seen that there is a progressive change, 
consisting of a decrease in the fixed car- 
bon and increase in the volatile matter, 
and in the ultimate analysis, an increase 
in the amount of oxygen and hydrogen. 
It is interesting to note that the maxi- 
mum heating value of these coals rests 
with the semi-bituminous coals of the 


Pocahontas type, high in fixed carbon and 
The 


comparatively low in volatile matter. 


coal being in a coarsely crushed condition. 
If the coal be reported as made up of 
three main constituents: Moisture, the 
combustible portion or true coal, 
lastly ash, and the typical analyses of the 
various groups may be corrected by elimi- 
nating by calculation the amount of mois- 
ture and ash and restating the composition 
of the remainder considered as coal. This 
is done in Table 2. 

With the analyses given as in Table 2 
the progressive changes in the composi- 
tion of the material become much more 
apparent and uniform, particularly the 
progressive increase in volatile matter and 
decrease in fixed carbon. Here, again, it 
will be noted that the heating value of 


and 


in many cases a considerable portion of 
it, if not most of it, must be considered 
as in fact an inherent part of the coal 
proper, only a portion of it existing as 
iron pyrites. In many coals, on the con- 
trary, a large percentage of the sulphur 


present is simply mechanically mixed 
pyrites. It is this uncertainty in regard to 
the disposition of the sulphur which 


makes such calculations as are exhibited 
in the tables only approximate. In these 
results it should always be remembered 
that in ultimate analyses of coal the 
oxygen determined cannot be considered 
as more than approximately correct, being 
determined by difference and the results 
modified by the condition in which the 
sulphur exists. The foregoing outline 
serves to show that the coal from any dis- 
trict or mine may be considered as made 
up of coal proper and a certain amount 
of mechanically held impurities, consist- 
ing of ash, moisture and sulphur in the 
form of pyrites. 


VARIATIONS IN SULPHUR, ASH AND 
MoIsTuRE 


One of the results of the investigation 
of the fuels of the country has been to 
show that the character of the coal proper 
is much less subject to variation in the 
mines of a given seam in a given dis- 
trict than are the relative proportions of 
the impurities, particularly ash and _ sul- 
phur, which vary greatly in different por- 
tions of the same seam and frequently 
vary considerably from one portion of a 
field to the other. A very interesting 
example of this is found in the Middle 
Kittanning, or No. 6 coal, of the Ohio 
series, in which the sulphur in certain 
portions of the seam covering areas of 
many square miles extent will 
under I per cent., the amount increasing. 
however, as the seam extends northward 
until regions are reached where for the 
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same coal the average sulphur content is 
ver 5 per cent. 

Variations in the ash take place in the 
sume way, but without so much regu- 
larity. Yet throughout the entire extent 
of this district the variation in the ulti- 
nite composition of the actual coal itself 
is not material. The amount of moisture 
in coal is a matter of considerable regu- 
larity and the power of the fuel to hold 
moisture seems to be closely connected 
with its general ultimate composition and 
nature of the seam. This, of course, re- 
fers to the moisture retained by the coal 
under ordinary conditions of handling. 
The effects of these impurities upon the 
quality of the'coal are of two general 
kinds: Those acting as diluents or 
worthless admixtures. reducing, in pro- 
portion to the amount, the heating value 
of the coal of which they form a part. 

Sulphur cannot strictly be regarded in 
this light, as it stands for a heating value 
of its own equal to approximately half of 
the coal that it replaces. Moisture, on 
the contrary, not only reduces the heating 
value of the coal as a diluent, but absorbs 
appreciable quantities of heat in its evapo- 
ration. Its presence in the coal bears un- 
questionably a relation of some import- 
ance to the nature of the combustion, and 
probably bears to some extent on the 
problems of smoke consumption, as it is 
probable that moisture in the gas of a 
furnace has a certain power of facilitat- 
ing the completeness of combustion. In 
addition to the effect of these materials 
as diluents, their positively injurious 
characters must be considered in many 
operations, as that of sulphur in the manu- 
facture of iron and gas and the clinker- 
ing power of ash in obstructing drafts and 
leading to increased cost and diminished 
efficiency in the handling of the fuel. 


GEOLOGICAL SURVEY TESTS OF GREAT 
IMPORTANCE 


It is difficult to state in dollars and 
cents the relative importance of these im- 
purities, but under the recent system of 
coal purchased by the Government, a 
fairly satisfactory system of figuring coal 
on analysis with reference to its impuri- 
ties has been put into successful opera- 
tion. During the last three or four years 
the fuel-testing plant of the United States 
Geological Survey has been accumulating 
and publishing one of the most extended 
series of the complete analysis of the fuels 
of the country that has ever been under- 
taken anywhere. One point of interest in 
this work is that the analyses have all 
been made on large and carefully taken 
samples representing the average char- 
acter of the coal shipped from the mine 
tested, such samples being designated as 
carload samples and prepared by careful 
reduction from shipments of coal cover- 
ing several tons in all cases. The analyses 
published give illustrative determinations 
on almost every important coal district in 
the United States, and, properly used, will 
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enable coal users to arrive at very satis- 
factory conclusions in regard to the 
properties of any coal on the market. 
However, in the use of these analyses the 
principles outlined in the foregoing discus- 
sion must be constantly kept in view. 
The general character of the combustible 
portion of the coal from any district may 
be considered as agreeing quite closely in 
all samples from the same. district, pro- 
viding the geological designation of the 
seam is known to be that given by the 
sample reported in the survey report. 
The variations shown in samples from the 
same mine in regard to ash, sulphur and 
moisture show very clearly that these 
items can only be judged in a general way 
as applying to particular samples of the 
coal and, therefore, would in no wise 
diminish the necessity of tests on any par- 
ticular coal for its ash, moisture and sul- 
phur contents. Similarly, the heating 
value given will vary with the percentage 
of impurities, and it will be possible to 
judge what the average character of the 
coal from a given district should be, and 
so set an approximate standard for users 
of the coal to which shipment of any par- 
ticular lot may be referred on the determi- 
nation of the ash, moisture and sulphur. 

The use of the ultimate analysis of the 
coals in figuring up the results of tests on 
boilers and other efficiency tests can be 
extended widely by applying the ultimate 
analyses published in the Gevernment re- 
port of similar coals, after making due 
allowance for the ash, moisture and sul- 
phur considered as the impurities. In 
most cases calculations of this kind will 
give results amply accurate for use on 
ordinary control, when it -is necessary to 
calculate the air required to burn the fuel 
or similar data of combustion. 

Of particular interest to the association 
for the prevention of smoke is the varia- 
tions of the different coals in the nature 
and character of the volatile matter given 
off on heating. It is well known that dif- 
ferent coals differ in their smoke produc- 
ing tendencies. Within the last two years 
a series of important investigations on the 
destructive distillation of coal has been 
carried on by Dr. H. C. Porter in the 
laboratory of the technologic branch of 
the United States Geological Survey, in 
which it has been shown that coals differ 
very considerably in the nature of the 
volatile products distilled at low tempera- 
tures and in the early stages of heating. 
These differences correspond to different 
degrees of combustibility in the liberated 
gases. The work has also shown differ- 
ences in the rate at which these volatile 
materials are expelled from different coals 
and also in the percentage of inert or non- 
combustible material present in the gases 
evolved. Time has not permitted the ex- 
tension of these investigations to more 
than a few typical coals, but the results so 
far obtained indicate that the investiga- 
tions will prove of great value to the engi- 
neer in solving the important problems of 


267 


specializing furnace design to burn, with 
the greatest advantage and with the least 
production of smoke, particular types and 
classes of coals. The results will probably 
also be valuable in the important study 
of the details of methods of firing and 
handling the coals with reference to the 
nature and combustibility of the volatile 
material. 


A Backwoods Repair Job 


It was a country plant and the owner 
was an all-around tinker; so when one 
of his men declared that he had to have 
a new cylinder lubricator, he asked: 

“What's the matter with the old one?” 

“Busted.” 

“Mend it.” 

“Have. It won't hold.” 

“Bring it in.” 

The cup was brought and certainly 
looked to be all in. The core had shifted 
when the pot was cast, and one side was 


REPAIRING THE LUBRICATOR CUP 


so thin that it had burst through, mak- 
ing quite a large opening from which. 
ran cracks up and down the cylinder. 
The backwoods genius proceeded to 
plug the cup full of clay, which he 
scooped from the road bank opposite, 
and then to dig out through the bursted 
place enough to make a cavity behind 
all the weak and injured portion. A 
ladleful of melted babbitt was poured 
into this cavity, forming a button over 
the fracture inside the cup. The spew 


“was hack-sawed off and smoothed away 


with a file, the clay removed, the “in- 
wards” put back and the cup went to 
work again with all its original efficiency, 
and apparently good for a long period 
of service. 


The trustees of the University of IIli- 
nois recently awarded the contract for a 
new building for its College of Engineer- 
ing, to be occupied wholly by the depart- 
ment of physics. The structure is to cost, 
with its equipment, $250,000. It is to be 
erected just east of the present engineer- 
ing building, and is to be known as the 
“physics building.” 
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New Gas-Electric Power Plant at Gary, 
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Description of Engines in What Is to Be the Largest Power Station in the 
World, in Which Seventeen Gas-Engine-Electric Units Are Being Installed 


B Y C 


The “electrification” of the plants of 
the United States Steel Corporation, 
which has been in progress for some time 
past, will soon reach its climax in the 
completion of the new works at Gary, 
Ind., where the huge gas-engine-clectric 
generating units are now being erected 
in the mammoth structure built for their 
accommodation. While, as yet, illustra- 
tions are not available, a general idea 
of the character and size of the seventeen 
engines and generators to be_ installed 


there, with sixteen  gas-engine-driven 
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power station in the world. The power 
house, which is 966 feet long and 105 
feet wide, with forty-two 23-foot bays, 
will be located immediately adjacent to 
the two blowing-engine houses and _ be- 
tween the blast furnaces and the open- 
hearth furnaces. In this central station 
will be installed horizontal, 
twin-tandem Allis-Chal- 
mers gas engines, turning at a speed of 
834 revolutions per minute, fifteen of 
which are designed for coupling to al- 
ternating-current generators and two to 


seventeen 
double-acting 
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about 80 to 85 B.tu., will give a safe 
maximum in the neighborhood of 400 
horse-power but will work up to approxi 
mately 5000 horse-power on the richer 
The features of the engines whic! 
appeal most strongly to engineers wh 
have seen them in service are the sin 
plicity of design, the solidity of cou 
struction and the quiet operation. Maxi 
mum overloads are handled easily and 
with noticeable freedom from vibration. 

While the engines are, as a whole, ex- 
ceptionally rigid and heavy, the weight 


gases. 
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TYPE OF GAS ENGINES TO BE 


blowers of like dimensions, may be gained 
from the photograph reproduced here- 
with showing two such units recently put 
in operation, and parts of two others 
now being erected, in another of the 
steel corporation’s plants, namely, the 
South Works of the Illinios Steel Com- 
pany, at South Chicago, Ill. At Gary, the 
bed-plates and frames have been placed 
and some of the alternating-current gen- 
erators are completely assembled, but 
‘there is still much to be done before 
the plant begins to take shape as a 
working unit. 

When completed, this will be the largest 


be connected to 
tors. 


direct-current genera- 
The former are 25-cycle, three- 
phase, 2300-volt machines, and the latter 
deliver current at a pressure of 250 
volts. The engines have a rating of 
4000 horse-power and the generators 2000 
kilowatts, but the units are capable of 
carrying continuously 30 per cent. over- 
load. 

These are the largest engines in the 
world to operate on blast-furnace gas, 
being practically duplicates of the units 
built for the Illinois Steel Company, 
which are operated in parallel. Each of 
these engines, on blast-furnace gas of 


INSTALLED AT THE UNITED STATES STEEL CORPORATION'S PLANT AT GARY, IND. 


is concentrated in the frame cylinders 
and tie pieces in the direct line of stresses 
to which an engine of this type is sub- 
jected. The frame jaw, which is sub- 
jected to very severe stresses, is strength- 
ened by two steel tie bolts above the 
shaft, which are made of sufficient size 
to carry their proportion of the load 
without appreciable elongation. The en- 
gine frames weigh approximately 90 
tons each, and one-half of each frame 
is buried in the foundation, in order to 
raise the floor line to a point which will 
make the slides on the valve-gear readily 
accessible. 
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The floor space occupied by one engine 
s 70 feet by 44 feet, and the weight 
pproximates 1,700,000 pounds. The 
ylinders are 44 inches by 54 inches 
troke, the crank pins are 20 inches in 
liameter, the shaft is 30 inches in di- 
‘meter in the bearing, and the fly-wheel 

23 feet in diameter, weighing 200,000 
pounds. The pistons and rods are water- 
ooled, water being introduced at the 
nter and flowing forward to a dis- 
charge in the frame for the front piston 
nd backward to a discharge in the tail 
euide for the rear piston, each piston 
having its separate supply. For dis- 
mantling or for cleaning, the rod is made 
in two parts joined at the central shoe, 
the rear half going out at the back of 
the engine and the other half going out 
through the frame, which is made open 
at the top for convenience. 


THE VALVES AND VALVE-GEAR 


The valve-gear is of the builders’ stan- 
dard “stratification” type and the en- 
gine operates with constant compression. 
The main inlet valve is of the single-beat 
poppet type opened by an eccentric and 
the usual linkage. The mixture of the 
air and gas is effected before entering 
the cylinder by means of an annular mix- 
ing chamber located under the main inlet 
bonnet; the operation of this is such that 
at the instant of closing of the main in- 
let valve there is practically no explosive 
mixture left outside the cylinder. The 
gas valve is of the double-beat poppet type 
controlled by a variable-lift rolling lever 
operated by a single-link connection to 
the main inlet gear, the lift of the valve 
(and consequently the amount of gas 
admitted) and the time of admission be- 
ing regulated by the governor. The ex- 
haust valve is of the single-beat poppet 
type opened by an eccentric, and is in 
this respect a duplicate of the main inlet 
gear. The exhaust bonnet is located at 
the bottom of the cylinder, and a sub- 
stantial jack is provided to lower the en- 
tire exhaust mechanism out of place to 
allow inspection and regrinding of the 
valve, which also serves to swing the 
valve chamber, with the valve and its 
entire operating mechanism complete, out 
to one side where it can be reached by 
the crane hoist. The removal of one 
pin, either in the inlet or exhaust mech- 
anism, is all that is necessary to allow 
the removal of either the inlet or exhaust 
honnets, with their valves and entire op- 
erating mechanism, without 
any adjustment whatever. 
rhe igniters are of the electromagnetic 
ake-and-break type, so arranged that 

time of ignition throughout each en- 
zine may be adjusted by a single hand- 
vheel. Direct current at 80 volts is used 

the ignition. Duplicate independent 


disturbing 


igniters are provided at each end of each 
\linder to insure prompt firing of the 
gases 


-heat-value and also to avoid 
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the danger of shutdown due to short- 
circuit. 

The starting device consists of a small 
poppet air-inlet valve at each end of each 
cylinder, operated by the layshaft. Air 
is admitted to each cylinder in turn at 
what would be the working stroke. As 
the high compression of the engine pre- 
vents it from stopping on the dead center, 
this arrangement insures the prompt 
starting of even a tandem engine without 
the use of a barring gear. 

_All wearing surfaces, including the main 
bearings, slides, crank and _ crosshead 
pins, are supplied by a continuous oiling 
system arid the cylinders are lubricated 
by timed admission of the cylinder oil, 
sight-feed oil pumps being used. 

The alternating-current generators are 
of a type developed for use with these 
engines. The laminated stationary arma- 
ture core is held in a heavy box yoke 
designed to allow full circulation of air 
around all parts. The core punchings are 
held in place by means of dovetails and 
the armature windings are placed in 
open slots in the inner periphery of the 
core. The coils are held in place by 
wedges and, on account of the open-slot 
construction, can be readily replaced in 
case of damage. The field-magnet poles 
are mounted on a cast-iron spider and 
so arranged that they can be removed; 
the exciting coils are of copper strip 
wound on edge. 

The revolving field magnet is of special 
construction. The poles are of solid 
cast steel and are bolted to the spider; 
the field-magnet windings are held in 
place partly by the projecting pole-tips 
and partly by brass rings running com- 
pletely around the magnet on each side 
and fastened to the tips of the poles 
by long brass screws. This construction, 
combined with the solid poles, gives a 
heavy damping effect, which opposes 
hunting and facilitates parallel operation. 

The direct-current generators have also 
been designed with particular regard to 
this service but in general are similar to 
standard engine-type machines. 

The power will be distributed through- 
out the works to operate heavy induc- 
tion-motor-driven rolls, tilting and feed 
tables for the various passes, hot saws, 
hot and cold pull-ups, hot rolls, transfer 
tables, straightening machines, cold saws, 
elevators, conveyers, pumps and a multi- 
tude of machines .and mechanical devices 
auxiliary to the operation of such: an 
enormous plant. Two of the motors now 
being built are of 8000 horse-power each; 
they are designed for turning the rolls. 
From this the motors range in size down 
to machines of the smallest capacity used 
to operate switches in the power house. 

All of this system will be subject to 
central control from a switchboard run- 
ning the entire length of the main power 
plant and operated from a gallery 16 
feet above the floor. 
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When the works are in full operation, 
as at present laid out, there will be avail- 
able for every hour a volume of gas 
drawn from the blast furnaces aggregat- 
ing ten million cubic feet, or about a 
quarter of a billion cubic feet daily. From 
the furnace tops the gas passes first to 
large tanks or settlers, where the larger 
particles held in suspension gradually 
settle to the bottom. Then the gas is al- 
lowed to flow out at the top and through 
a pipe to the primary washer, a tank filled 
with water, which catches more of the 
impurities as the gas brushes its surface. 
The gas then rises again and is drawn off 
into a large supply pipe running the 
length of a row of hot stoves, where 
about 30 per cent. is diverted for use in 
heating them for the blast. The re- 
mainder flows directly to the power plant 
and 7 to 8 per cent. is burned under 
boilers to generate steam for the auxiliary 
steam engines, spare blowers, pumps, etc., 
and for use in heating. 

The gas for the big engines then goes 
through another washer or scrubber, 
which consists essentially of a drum 
fitted with wings or paddles revolving 
inside of a cylindrical shield. As the 
gas flows between the drum and the 
shield, it comes in contact with a film 
of water spread on the inside of the 
shield by a suitable device; centrifugal 
force projects the remaining particles in 
the gas outward and presses them against 
the water film, which catches and holds 
them. The gas leaves the washer under 
pressure for the storage tanks, from 
which it is sent to the engines as re- 
quired. In its journey from the tops 
of the blast furnaces the gas diminishes 
in volume about 2 to 2% per cent., be- 
sides the quantities stated, and the blow- 
ing engines take 12% to 15 per cent, 
leaving in the neighborhood of 42 to 45 
per cent. available for the electric gen- 
erating units. 


Tue BLowinG ENGINES 


The blowing engines are housed in two 
plants adjacent to the power house, as 
above stated, each of which contains eight 
gas-engine-driven blowers and two steam- 
blowing engines; the latter are of 
standard furnace design. Eight of the 
blowing engines are of Westinghouse 
make and eight Allis-Chalmers. The 
steam blowers are Tod machines. Each 
of the sixteen blowing engines consists 
of a horizontal, twin-tandem gas engine 
of 3600 horse-power, having cylinders 42 
inches bore and 54 inches stroke, and 
two direct-driven blowing tubs having a 
capacity of 30,000 cubic feet of free air 
per minute against a pressure of 18 


pounds per square inch, and so designed 
and proportioned that they can be op- 
erated at any pressure up to 30 pounds. 

All of the engines exhaust into con- 
duits running along the side of each sta- 
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tion, with an equalizing tunnel in the 
center and a chimney 1Ioo feet high by 
9 feet in diameter at each end. 

Some idea of the proportions of the 
Gary plant may be gained from the fact 
that it is expected to ultimately employ 
15,000 to 20,000 men; the site covers 
6000 acres lying on the shore of Lake 
Michigan, 26 miles east of Chicago, and 
the plant as now laid out will occupy ap- 
proximately 1280 acres, or two square 
miles. It is estimated that it will handle 
not less than 5,000,000 tons of ore per 
year and produce annually approximately 
2,500,000 tons of steel. There will be 
sixteen blast furnaces, of 450 tons daily 
capacity each, and eighty-four 60-ton 
basic open-hearth furnaces. 

The line of improvement in electrical 
machinery which has probably done most 
to encourage its adoption in mill opera- 
tion has been that of developing a high 
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to extend the use of electric current, 
and applications now unthought of will 
be undoubtedly made, to the information 
and benefit of the industrial world at 
large. The progress and development of 
this plant will, therefore, be watched with 
great interest by engineers in every civil- 
ized country of the globe. 


Tests of New Government 
Cruisers 


Two or more years ago the United 
States Government contracted .for three 
scout cruisers to be identical in all their 
characteristics, with the exception of the 
motive power. Each specification called 
for the hull to be 423 feet long and 47 feet 
beam, of 16 feet 6 inches draft and 3750 
tons displacement, each vessel to be 


U. S. SCOUT CRUISER TRIALS. 


ITEM. 


Standardization: 


Best uncorrected run on course, knots........... 
Mean of best3pair of runs, knots................ 
Mean of five high runs, knots.................. 


Full speed—four-hour trial: 


Twenty-four hours at 22.5 knots: 


Pwenty-four hours at 12 knots: 


“BIRMINGHAM.” “SALEM.” ‘‘CHESTER.”’ 
(Reciprocating.) (Parsons.) (Curtis.) 


25.193 26. 886 26.22 
24.477 26.11 25.138 
24.236 25.957 25.074 
89.7 165.0 245.5 
24.325 25.947 26.52 

29,904.0 38,502.0 38,332.0 

1.92 1.81 unknown 
2.01 unknown 
1.822 1.61 1.548 
22.665 22.536 22.78 
1.91 1.78* 

2.47 2.73 2.82 
12.228 11.93 12.2 
91.4 164.11 250.0 
1,360.0 unknown 

5.965 6.6 6.68 


*Equivalent I.H.P. based on assumption of 10 per cent. engine friction. 


torque at starting. Rolls for handling 
plate, rails, etc., also require in most 
instances a motive power capable of 
speedy reversing, and all types of ma- 
chinery used,in steel plants demand enor- 
mous overload capacity. These conditions 
have all been met. Electric motors, as 
thus far tried, appear to have, in com- 
bination, possibilities which are far be- 
yond anything achieved by the older 
methods of engine drive. In fact, the 
use of electric current has thus far 
found no limit in iron and steel works 
operations. It has conquered in one di- 
rection after another, and the success 
with which motors have been applied to 
the heaviest work, such as turning and 
reversing large blooming rolls, leaves no 
field untouched. 

At Gary, with the enormous generating 
capacity available, at a veritable minimum 
of expense, there will be every incentive 


equipped with a steam unit of 16,000 
horse-power capacity. An average speed 
of 22.5 knots for 24 hours was stipulated, 
at a fuel consumption of 1.8 knots per 
ton of coal, and a sustained speed for four 
hours of 24 knots per hour. 

A contract was placed with the Bath 
Iron Works, Bath, Me., for one of these 
cruisers, specifying that she should be 
fitted with Parsons turbines. At the same 
time contracts were placed with the Fore 
River Shipbuilding Company, Quincy, 
Mass., for the other two cruisers, specify- 
ing that one should be equipped with 
triple-expansion engines and the other 
with Curtis turbines. 

It was the desire of the engineer-in- 
chief of the navy as nearly as possible to 
arrive at a direct comparison with regard 
to the advantages and disadvantages of 
these three distinct types of prime mover. 


With this in view a test is to be conducted’ 
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under the supervision of Government offi- 
cials in the same water at the same time 
on all three vessels, each of which is to be 
supplied with coal of the same quality, 
and the race is to be held, probably, off 
the New England coast within the next 
few weeks, when it will be possible to de- 
termine the greatest steaming radius of 
each vessel. 

The “Chester” is the Bath cruiser 
equipped with Parsons turbines, the 
“Birmingham” the Fore River cruiser 
equipped with triple-expansion engines 
and the “Salem” the Fore River cruiser 
equipped with Curtis turbines. On the 
builder’s trial trip the “Chester” de- 
veloped an average speed of 26.53 knots 
for four hours and showed a burst of 
speed of 26.6 knots, maintaining an aver- 
age speed for 24 hours of 22.5 knots. Her 
coal consumption on this 24-hour trial 
was 2.82 knots per ton of coal. Her best 
mile on standardization was at the rate 
of 26.22 knots and the average of her five 
fastest runs was 25.1 knots. 

The “Birmingham” was given a 24-hour 
builder’s test at a cruising speed of 
12.228 knots and it was found that she 
consumed one ton of coal while making 
5.96 knots at this speed. She was steamed 
at 22.665 knots for 24 hours and averaged 
2.475 knots per ton of coal with screws 
making 170.22 revolutions per minute. 

The “Salem,” the first Government ves- 
sel to be propelled by an American de- 
signed and built turbine, covered a meas- 
ured mile at the rate of 26.8857 knots. 
She began her standardizing test at a 
12-knot speed, gradually increasing until 
the seventh lap, when she made the first 
of her five top-speed runs. On the ninth 
run she made a mile in 2 minutes 13.9 
seconds, which was at the rate of 26.8857 
knots per hour. The next fastest run was 
at the rate of 26.5 knots, and the average 
of the five fastest runs was 25.954 knots. 

The “Salem” displacement during the 
trial was 3788 tons, her draft was 16 feet 
93% inches and the estirhated -horse-power 
development 20,000. She was also given 
a four-hour test and made an average of 
25.956 knots, and an average of 26.01 
knots for the second and third hours. 
The average speed of her screws for the 
four hours was 378.39 revolutions per 
minute. The average screw speed to de- 
velop 24 knots was 348 revolutions per 
minute. 

The results of the foregoing trials are 
shown in the accompanying table. 


Harlan & Wolff are building a pair of 
steamers for the Dominion line which are 
fitted with reciprocating engines to be 
worked in connection with steam turbines. 
The engines, we understand, will be triple- 
expansion, and the turbines will take the 
steam at slightly above the atmospheric 
pressure, making the engine in effect a 
quadruple, with a large ratio for the final 
cylinder. 
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The High Pressure Hydraulic Elevator 


Adjustment and Care of Automatic Stop Valves and Mechanism; 
How to Pack the Different Parts, and the Kinds of Packing Used 


BY WILLIAM 


The automatic stop valves of high-pres- 
sure elevators and their actuating mechan- 
ism require the same attention as those 
of low-pressure machines, and keeping 
them in perfect adjustment and running 
order at all times is just as necessary, 
because the safety of the elevator depends 
on them in the same degree. Several de- 
signs of automatic stop valve were shown 
in the articles describing high-pressure 
machines and there are several others that 
were not shown. All those previously 
described, with the exception of Fig. 221, 
which was published in the April 21 num- 
ber, and is reproduced herewith, are sub- 
stantially the same as those shown in con- 
nection with low-pressure machines, and 
those that were not illustrated are of 
practically the same type. Stop valves 
of this kind, in almost every case, are 
operated by means of an actuating rope 
upon which stop balls are secured at the 
proper points to bring the car to a state 
of rest level with the top and bottom 
floors; and what has been said in previous 
articles relative to the care and adjust- 
ment of such mechanism applies equally to 
the stop valves and actuating devices used 
in high-pressure systems. 

The valve in Fig. 221, however, re- 
quires additional consideration 
owing to the fact that it can be got so far 
out of adjustment as to cause considerable 
damage. Fig. 221 shows that the con- 
necting-rods that connect the crank lever 
C with the valve stem and with the rod L 
that runs up to the top stop lever are pro- 
vided with right- and left-hand screw 
couplings by means of which their length 
can be varied. It also shows that the 
valve E is held normally in the central 
position by the spring S, which forces the 
upper head F against the upper end of the 
spring casing, and the lower head F’ 
against the lower end G’. This being the 
case, any change made in the length of the 
connections, whether with the valve or 
with the rod L, will have the effect of 
varying the position of the lever C and 
likewise that of the corresponding lever 
at the upper end of the rod L. All this 
will be perfectly clear by the aid of the 
diagram, Fig. 232, where E’ represents the 
position in which the valve E is normally 
held, while line A represents the normal 
position of lever A and a, the position into 
which it is pushed by the lower roller R 
mounted on the traveling sheave frame 
", b represents the normal position of the 
upper A lever and B and B’ are the cen- 
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FIG. 221 
(Reproduced) 
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ters around which these levers move. The 
turnbuckles by means of which the con- 
nections with the upper end of the valve 
and the lower end of the rod L are varied 
in length are represented by D and F. With 
D adjusted so that the lever C stands 
in the horizontal position when the valve 
is in the central position F’, if L is 
of the same length as the distance be 
tween B and B’, the upper lever C’ will 
also rest in the horizontal position, the 
lower lever 4 will be in the position 
shown, and the upper lever 4 in the posi- 
tion of the line b. If now the traveling 
sheave comes down, the stop roller R will 
strike A and depress it to the position a to 
shift the stop valve to the stop position. 
If the traveling sheave runs upward, the 
upper stop roller R will strike the lever 4 
in the position b and carry it to the posi- 
tion b’ to move the valve to the upper 
stop position. Now suppose the turn- 
buckle D is lengthened; then since the 
valve E will be held in the position E’ by 
the tension of the spring S (see Fig. 221), 
the lever C will be moved upward, and if 
the rod L is not shortened, the upper lever 
C’ will be forced up above the horizontal 
position, and so will the lever A’. If, with 
this change in the adjustment, the travel- 
ing sheave runs down the stop roller R 
will strike the lever A when it reaches 
the position f, because the lever 4 will now 
rest in the position of broken line a’ and 
when the roller has reached the position 
f’ the valve will be moved to the stop 
position, thus stopping the movement of 
the traveling sheave within the distance 
x; while before the turnbuckle D was 
lengthened the roller R traveled from R’ 
to R” to move the valve to the stop posi- 
tion, equal to the distance y. 

Looking at the upper end of the dia- 
gram it is clear that, as the lever A’ has 
been shifted to the position in which it is 
drawn, the upper stop roller R on the 
traveling sheave will have to reach the 
position b before it begins to move the 
lever A’, and as the lever will have to 
move to the position A; to close the valve, 
the latter will not be closed, and as a re- 
sult the traveling sheave will continue 
moving until stopped by some other 
means. From all this it can be seen that 
unless the turnbuckle D is lengthened 
very little, the upper lever A will be 
rotated so far around that the stop roller 
on the traveling sheave will not be able 
to move it far enough to close the stop 
valve E. Tf, however,: the connection F 
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is reduced in length so as to cause the 
lever C’ to rest in the horizontal position 
normally, then the traveling sheave stop 
roller R will be able to close the valve 
fully because the lever A’ will have to be 
moved from the position b to the posi- 
tion b’. 

By adjusting the lengths of the con- 
nections D and F, the distance the car 
will travel after the stop valve begins to 
move can be varied. Suppose D is made 
longer, then the lever C will be pushed 
upward, as shown in Fig. 233, and if F is 
shortened twice as much as D is length- 
ened, the upper lever C’ will rest below 
the horizontal line, so that the upper and 
the lower levers A will stand at the same 
angles above and below the horizontal; 
consequently the distance the traveling 
sheave will move at each end of its travel 
before the car stops will be the same, 
being equal to the distance between the 
circles R’ and R”, which is less than the 
distance y in Fig. 232, because D has been 
made longer. Suppose now that D is 
made shorter; then the lever C will be 
drawn down as shown in Fig. 234, and to 
cause the upper lever A to rest at the 
same angle above the horizontal line that 
the lower lever A does below this line, F 
will have to be lengthened out just twice 
as much as D was shortened. With this 
change in the adjustment, the traveling 
sheave will have to move the distance 
indicated by circles R and R’ to shift the 
valve E to the stop position, and this dis- 
tance is more than y in Fig. 232. 

It will be noticed, however, that in Fig. 
233 the valve will be closed sooner than 
in Fig. 234, this being clearly indicated by 
the position of the circle R” at the lower 
end of both diagrams. This simply means 
that if the change indicated in Fig. 233 
is made the car will stop short of the floor 
at the top and bottom, and if the change 
indicated in Fig. 234 is made the car will 
run beyond the floor at both landings. 
From this it follows that if the car runs 
too far at one or both landings, it can be 


made to stop even with the floor by mak-° 


ing D longer, as in Fig. 233, being care- 
ful to shorten F the proper amount; and 
if it stops short of the proper point the 
defect can be remedied by making D 
shorter and F longer. If it is desired to 
effect the stop in a shorter distance and 
still have the car stop even with the floor, 
the only way to do it will be by shifting 
the whole valve so that the distance be- 
tween centers and B and B’ may be in- 
creased in the proper amount. If it is de- 
sired to make the stop slower, as in Fig. 
234, the valve will have to be shifted so 
as to reduce the distance between B 
and B’. 


DANGEROUS TO CHANGE ADJUSTMENTS 


It should be remembered, however, that 
unless one is thoroughly familiar with the 
operation of every part of, an_ elevator 
system it is very dangerous to make 
changes in the adjustment, unless it is 
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known that some part has changed from 
its original position and requires being 
restored to this position. To illustrate the 
importance of this point, take the matter 
of changing the distance in which the car 
is stopped, which can be accomplished by 
adjusting D and F in the manner just 
described. By this method the stopping 
distance can be changed, but if it 
is made too short, the passengers may 
get a bad shaking up, while if it is 
made too long there will be an unneces 


FIG. 233 FIG. 234 


sary loss of time. The engineers of the 
elevator builders know as much as any- 
one about the proper adjustment of the 
stop-motion apparatus, if not a great deal 
more; and, generally, nothing can be 
gained but probably a good deal lost by 
trying to improve on their work. The 
knowledge of how to make these adjust- 
ments should only be utilized in restoring 
the parts to their original position if for 
any reason they become displaced. 

While the stop-motion valve of Fig. 221 
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was shown only in connection with a ver- 
tical machine, it can be used just as well 
with the horizontal cylinder, and in like 
manner the stop valve shown with the 
latter tvpe of machine in an earlier article 
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shift the stopping points of the car in the 
opposite directions the stops are moved in 
the opposite directions, of course. 

There is one difference between stop 
valves of the type shown in Fig. 204 and 


— 


FIG. 235 
can be used with the vertical cylinder. that of Fig. 221, and that is that with 


The adjustment of the latter type of valve 
is effected in the same way as that of the 
Whittier horizontal machine; that is, by 
changing the position of the stops that are 
moved by the operating arm attached ‘to 
the traveling sheave crosshead. These 
. stops, in Fig. 204, are marked E Eand EE 
and are mounted on a rod £”, but this 
rod is connected with the rope D that 
rotates the stop valve by means of the 
arm E’, so that changing the position of 
E E amounts to the same thing as chang- 
ing the position of stop balls placed di- 
rectly upon the rope D. If it is desired to 
have the car stop higher up at the top 
floor, the stop E E at the énd of the ma- 
chine is moved forward, the distance 
moved being equal to the additional travel 
required, divided by the gear of the ma- 


the former it is only possible to vary the 
point at which the elevator car will stop, 
while with the latter not only can the 
stopping point be varied, but also the dis- 
tance in which the car will stop. With 
valves like that of Fig. 204 the stopping 
distance can be changed only by changing 
the form of the edges of the valve, or of 
the ports covered by the valve, so as to 
vary the angular distance through which 
the valve must be moved to stop the flow 
of water. While this might be regarded 
as a point in favor of the valve of Fig. 
221, it is very doubtful if it is, because 
if the stopping distance is once made right 
it will always be right; henct, there is no 
need of providing means for adjusting it. 
The valve in Fig. 221 happens to be of 
such construction as to permit varying 
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The main valve used with high-pressure 
machines is the same for either the ver- 
tical or horizontal type. In almost every 
case the pilot-valve design is used, but 


occasionally a simple valve for hand-rope 


FIG, 230 


chine. 
down 


To cause the car to run farther 
at the bottom floor, the stop EE 
nearest to the cylinder is shifted back 
toward the cylinder through a distance 
equal to the required increase in travel 
divided by the gear of the machine. To 


FIG. 204 
(Reproduced) 
the distance in which the car can _ be 


stopped, but such adjustment is unneces- 
sary, and with a fussy attendant who 
always wants to be doing something that 
he should not do, it may be positively 
objectionable. 


or hand-wheel operation is installed. So 
far as the main valve is concerned, there 
is no difference between the two types, as 
can be clearly seen by reference to Figs. 
235 and 236, the first being the simple hand- 
rope-operated valve, and the second the 
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more elaborate pilot-valve arrangement. 
In both these illustrations the main valve 
is marked G, and both are the same, with 
the exception of the ends, Fig. 235 show- 
ing means at the end B for connecting 
with the moving mechanism, while Fig. 
236 shows ends adapted to receive arms, 
F and F. Even this difference does not 
always exist, because generally the operat- 
ing rack and pinion are placed by the side 
of the valve, so that the rack actually 
occupies the position of the piston-rod H 
in Fig. 236. 


THE PACKINGS 


All the packings of the high-pressure 
valve G are leather cups, and they are 
removed or inserted by removing the head 
J, Fig. 235, and the cylinder linings O and 
N. The construction of these linings, 
which are made of brass, is shown in 
Fig. 237, which is the part O, and Fig. 
238, which is the part N. Both drawings 
show a section A parallel with the axis 
of the cylinder and an end view B. In 
Fig. 237 it will be noticed that the end 
view B shows semi-circular grooves at 
CC. These are made in the flanges C’ and 
C’, seen in the section A, and are for the 
purpose of permitting the water to flow in 
freely and force out the cup packings, as 
is easily understood from looking at Figs. 
235 and 236. Fig. 238 does not show 
these grooves, but at one end shows a hole 
C through which water passes to force 
the packing E into position, as shown in 
Fig. 235. The packings M and L are made 
double cups as they have to make tight 
joints against the valve as well as against 
the outer casing. The other two packings 
have to make a joint only against the 
valve. 

To remove these cup packings it is 
necessary to draw out the valve, and in 
the case of Fig. 236 this can be easily 
done by taking off the lower arm F and 
freeing the valve from the upper arm F. 
The lower head is then removed and the 
parts O and N are drawn down. The 


stuffing-boxes of the pilot valve and of | 


the rod H can be packed without remov- 
ing any parts except the glands. To take 
out the piston J it is easier to remove the 
lower cylinder-head and piston-rod guide 
than the upper ones, as in so doing it is 
not necessary to disturb the levers BD 
of the rods CE. The pilot valve can be 
easily removed by taking off the top cap, 
the lever B and the rod E. Whenever any 
work of this kind is done it is necessary, 
of course, first to close the hand valve 
in the supply pipe and then drain the 
water out of the cylinder and pipes. After 
the work is completed the supply-pipe 
valve is opened and the air is withdrawn 
from the cylinder and piping. To get all 
the air out it may be necessary to make a 
few trips with the car. 

The lifting plunger is packed by means 
of a stuffing-box at the end of the cylin- 
der, the construction of which for both 
the vertical and the horizontal machines 
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was shown in the illustrations presented 
in previous articles on high-pressure ma- 
chines. Any kind of packing can be used 
in these boxes, but plain hemp with tal- 
low works as well as can be desired, pro- 
vided it is properly put in. As the pres- 
sure used in the cylinder is high, the pack- 
ing must be put in the box evenly in 
order that there may be no soft spots, for 
if there are, the water will find them and 
force its way through, although the other 
parts may be pressed up hard. It is 
necessary to force the stuffing-box gland 
up tight to make a joint against the pres- 
sure used (750 pounds), but it is always 
desirable to compress the packing as little 


( a) 


FIG. 238 


as possible in order to reduce the fric- 
tion, and the extent to which the packing 
must be compressed to make it tight de 
pends in a large measure upon the even- 
ness with which it is placed in the stuf- 
fing-box. If it is crowded in tight on one 
side and is mushy on the other, no amount 
of tightening will keep it from leaking. 

The cylinder may be packed with the 
car at the top of the building or at the 
lower floor. If it is at the upper floor, it 
must be secured to the overhead beams 
before the water is withdrawn. If it is at 
the bottom floor, and the traveling sheave 
comes so near to the stuffing-box as to 
interfere with free working, the car 
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should be stopped a few feet above the 
floor and a temporary support put under 
it. The distance above the floor at which 
the car should be held can be determined 
by multiplying the gear of the machine by 
the additional room required to get at 
the stuffing-box easily. 

An accumulator is packed at the upper 
end, by means of a stuffing-box, the same 
as the lifting cylinder. 
ing the water is drawn out of the cylin- 
der and the hand valve in the inlet pipe 
is closed. When the cylinder is empty the 
upper end projects above the accumulator 
weights, as shown in Fig. 239, and the 
stuffing-box can be easily reached. Just 
as much care is required in packing the 
accumulator as in packing the lifting 
cylinder, because they are subjected to the 
same pressure. The stuffing-boxes of 
high-pressure machines are made deeper 


FIG. 239 


than those used with low-pressure appara- 
tus, but even with this extra depth they 
cannot be made tight and maintained tight 
unless the packing is done with care. 


Longest Wire Rope Carrier 


Russian journals report the approach 
to completion of what is claimed to be the 
longest wire-rope carrier in the world, 
and of all places in the world, in 
Turkestan. The ancient city of Samar- 
cand obtains its fuel from coal mines 80 
miles distant, the road to which is so dif- 
fieult that wheeled vehicles cannot trav- 
erse it, and the coal is brought on camels, 
which carry 360 to 430 pounds each, tak- 
ing five days for the journey. This costs 
about 35 cents per 100 pounds (and very 
cheap at that). The ordinary fuel of that 
part of the world consists of cow dung 
and the grass of the steppes compressed 
into cakes. But for a city like Samar- 
cand the supply is short. The cable car- 
rier will be 54 miles long, beginning at a 
station of the Asiatic midland.—Railroad 
Age Gazette. 


To do the pack- - 
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A Common Gas 
“ Trouble ”’ 


Producer 


By F. C. Tryon 

A gas-producer plant installed to sup- 
ply both power and h acked, for some 
reason, the ability to supply the amount 
of gas required for both at the same time. 
The producer was designed for 150 horse- 
power, and was 4 feet 6 inches inside 
diameter. It was supplying gas to a 100- 
horsepower engine supposed to be develop- 
ing about 90 horsepower only. The addi- 
tional 50 horsepower capacity of producer 
plant was also supposed to be ample to 
furnish the heat required for a soldering 
plant originally designed to operate on 
city gas. 

The entire power and heating outfit was 
figured on the basis of another similar 
plant located in another place in which 
steam power was used for driving the ma- 
chinery and city gas for the heating. It 
was the intention to install the same num- 
ber of machines in the new plant and the 
amount of power required to drive these 
machines was well known. Sixty horse- 
power was said to be the load the engine 
would have to carry at first, and this 
would be increased, as new machines were 
installed, to 90 horsepower — the ultimate 
maximum load that the engine would 
have to carry. In designing the new fac- 
tory building considerable more space was 
allowed to each machine than the old 
factory had, and a few extra feet were 
added in each direction, so the new plant 
really was about 50 per cent. larger in area 
than the old one. 

There was considerable delay in getting 
the gas engine of the new factory deliv- 
ered, so temporary gas and gasolene en- 
gines were installed, and the delay caused 
the orders to accumulate. While the new 
engine was being installed it was thought 
that putting in at once the additional ma- 
chines would be the quickest way to catch 
up with the demand and stop the com- 
plaints about the non-delivery of goods 
ordered. 

While the engine was being installed 
the producer was supplying gas to the 
heating plant in a fairly satisfactory man- 
ner, but when the engine was put in 
operation trouble developed. The ex- 
hauster supplying gas to the heating outfit 
would rob the engine, which was taking 
its gas by piston suction from the same 
dry scrubber, or the engine would get 
most of the gas and the heating outfit 
would be “starved.” Then the producer 
commenced “doing things.” It would get 
so hot it was almost impossible to work 
around it; the gas would run so poor that 
the engine would slow down and the gas 
would not burn at the soldering burners. 
The producer was of the type in which a cer- 
tain amount of water is thrown on a hot 
plate surrounding the fire bed, just above 
the grate, at every suction stroke of the 
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engine, the amount of water injected 
being determined by the degree of vacuum 
created in the gas main by the engine 
piston. The water injected on this plate 
was supposed to be evaporated, the steam 
being drawn into the fuel bed with the air 
supply. Although this supply of steam 
was intended to prevent the formation of 
clinkers, clinker trouble developed quickly, 
as well as excess of COs. 

It was charged by the engine builders 
that the trouble was poor fuel. A sample 
was sent for analysis and found to contain 
29 per cent. cf ash; another fuel was sub- 
stituted, but the results did not entirely 
prove fuel trovbles. After considerable 
bickering it was finally discovered that the 
factory superintendent had installed four 
more machines than were originally in- 
tended on the basis of a total load of 90 
horsepower, and the engine was carrying, 
as nearly as cculd be estimated, 120 horse- 
power. The four extra machines had also 
increased the demands on the heating 
plant about 15 per cent. In short, the 
chief cause of all the trouble was plain, 
common overloading. 


A California Power Plant 


The Great Western Power Company 
has commenced work on its extensive 
dam at the intake of the Big Bend tunnel 
in Butte county, Cal. Electric cars run 
through the tunnel from the power plant 
at the lower end to the dam at the upper, 
conveying material. The tunnel is 3 
miles long and 18 feet high in the clear, 
lined with cement. This same company 
has commenced work also on its transfor- 
mation substation in East Oakland. This 
is at Sessions basin on the edge of the 
deep water in Oakland harbor. On this 
will be erected a steam- 
25,000 horse- 


same property 


power plant to develop 


power by the use of fuel oil, as an 
auxiliary. The transmission lines are 
now in course of construction, and be- 


tween 30 and 4o miles of them have been 
Stretches have been completed 
above Oroville, in Sacramento county. 
The transmission are carried on 
steel towers 30 feet in hight, and it is 
expected that the first installation will 
have been completed by October. At this 
time the delivery of 65,000 horsepower of 
electrical energy will begin. The 
mission line, when completed, will pass 
through Butte, Sutter, Sacramento, Yolo, 


finished. 


cables 


trans- 


Contra Costa and Alameda counties, 
crossing the San Joaquin river at An- 
tioch. It is generally understood that 


much of the power generated at the Big 
Bend electric plant will eventually be 
used on the lines of the Western Pacific 
Railroad.—Engineering and Mining 
Journal. 


Eighty-eight per cent. efficiency can be 
realized in electric motors of 20 horse- 
power capacity and upward. 
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Practical Letters 
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from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 


How to Make a Coal Register and 
an Automatic Trap and Put 
in a Crank Pin 


An automatic coal register which most 
anyone can make is shown in Fig. 1. 
The counter was made from an old 
water meter by substituting a ‘small 
lever and ratchet in place. of the endless 
screw. Two magnets were wound and 
the armature lever connected to the lever 
of the counter. Our coal truck holds 
1000 pounds and as the truck is drawn 
into the boiler room, it passes through 
a frog grinding the wheels, thus keep- 
ing the truck in line and at a proper 
distance from the “trip-stand.” A _ pro- 
jecting plate on the body of the truck 
engages the trip, which in turn closes 
the circuit. The trip has an elbow joint 
so that when the truck returns empty 
to the coal bin it breaks the joint at the 
elbow and does not register. 

The batteries may be placed in an out 
of the way place, and the register may 
be placed in the engine room or office. 
This has been found most convenient as 
each twenty-four hours we know just 
how much coal has been consumed. 

A trap for keeping water out of pits 
or pump room, or any place where it 
would be difficult or impossible to drain, 
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FIG. 2. AUTOMATIC TRAP 


WE PAY FOR USEFUL. 


Coal Truck. 


IDEAS 


is shown in Fig. 2, which explains itself. 
The float staff is connected to an 
arm which is connected to a 3-inch 
whistle valve. As the water raises in 
the sewer the float raises and opens the 
whistle valve, which is piped to a jet, 
which in turn draws the water up and 
discharges it. This is automatic and will 
be found to work perfectly. It is best 
to have a globe valve close to the whistle 
valve and only open it one-quarter turn, 
which will make the float work easier 
and consume less steam. 

In Fig. 3 is shown how we recently 
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put in a new crank pin, the old one 
having begun to work loose. The hole 
in the disk was bored out and the new 
pin turned 13/1000 of an inch larger 
ihan the hole. The disk was then heated 
to a cherry red by building a brick flue 
around it and using charcoal, which 
only should be used, as coal or coke 
will overheat the outside before the in- 
side is heated and so ruin the disk. 
When all was ready the fire was re- 
moved and the pin placed in the hole by 
hand. This operation requires quick 
work, for if ever the pin stops before 
it is in place the job is “off” and the 
pin will have to be drilled out. This 
is the easiest and the most particular way 
of putting in a pin, and if done right 
by far the most successful. I have never 
known of one put in this way that became 
loose. 
W. E. Turner. 
Wilmington, O. 


Natural Gas Burner 


The following is for the benefit of 
F. Remington, who wishes to change 
from burning coal to gas as a fuel: 

I had charge of the Ponca City Light 
Plant when they changed from coal to 
gas two years ago. The cost for one 
month on nut coal costing $3.25 per ton 
was $153 per month. For gas with the 
same load the cost was $159 per month, 
at the rate of 8 cents per thousand feet. 

The way I set the burner was to tear 
the bridge-wall down and fill up the 
combustion chamber with dirt until only 
14 inches of space was left between the 
boiler and the dirt at the back end of 
the boiler. I also put bricks on the 
grate-bars and placed enough dirt on top 
of the bricks to allow about 9 or 10 
inches from the boiler to the top of the 
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boiler shell. The hight of the stack is 
immaterial, as a damper will be neces- 
sary, and kept nearly closed at that. 

I am now in charge of a water-works 
plant having two 48-inch by 14-foot boil- 
ers, and the cost of coal here was $150 
per month, but we have changed to gas 
on a flat rate of $60 per month, a sav- 


. ing of $90 in the fuel bill. 
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lay off from the end of the 4-inch line, 
as shown in the drawing, 1% inch, and 
draw a line from there to the apex of 
the triangle. This line AB and the line 
AC mark the limits of the packing as it 
is to be cut off. 

There is one other allowance to be 
made. The real diameter of a packing 
ring is the rod diameter, plus the thick- 


A PACKING 


We have but two burners to each fire 
door, while the electric-light plant has 
three. 

B. K. STANLEY. 

Ponca City, Okla. 


Packing Measuring Chart 


A handy device for measuring pack- 
ings can easily be made as follows: 
Take a large board and lay off a straight 
line, marking spaces to correspond to the 
diameters of the rods requiring the pack- 
ing. At one point, such as 4-inch, lay 
off at right angles to this line, a line 
equal to four times 3.1416. This is the 
exact circumference of a 4-inch rod. 
From the end of this line draw a line 
to the other end of the first line, thus 
making a triangle, and draw parallel 
lines as shown in the sketch at the 3-, 2- 
and 1-inch marks, etc. Each one of these 
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GAS-BURNER INSTALLATION SUBMITTED BY MR. 


casing of the burner; two checkered walls 
being placed in the furnace crosswise 
i the boiler for the gas to strike against. 
he first wall should be 36 inches from 
‘ie end of the burner and the second 
sall about 18 inches from the first, and 

tending up to within two inches of the 
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lines will represent the circumference of 
the corresponding rod diameter. 

To. allow for end expansion, a ring 
should never meet around a rod. The 


amount allowed varies with the judgment 
of the engineer. 
allow 


Suppose he wishes to 
inch on a 4-inch rod. Then 


MEASURING CHART 


ness of the ring. If, then, you wish to 
cut off a piece of packing ™%-inch thick 
for a 2-inch rod, place one end of the 
packing on the line AC at the 2%-inch 
mark, and cut the packing where it cuts 
the line AB. A series of light lines can 
be dotted across the board at the angle 
at which it is desired to scarf the rings. 
This is simply a convenient guide for the 
eye in cutting the packing. The dis- 
tances marked in the line AC need not 
be actual inches, but must be  propor- 
tional. A board marked in this way is 
convenient for cutting any size packing 
at any time. 
W. E. SAnpeErs. 
Cleveland, Ohio. 


What Caused the Intermittent 
Gas Explosions ? 


After putting a heavier bank of ashes 
than common on the fire in the grate one 
night last winter, there suddenly occurred 
a distinct, but soft, report and flash. | 
kept a close watch of these explosions as 
long as it lasted, which was perhaps tem 
minutes, or more. For the first five min 
utes the time of ignition did not vary; 
about three explosions to the minute. 
After the first five minutes the time of 
ignition became gradually farther removed 
and the force of the explosion weaker, 
until the last explosion was not distin- 
guishable except for a slight glow. 

Why did the gases explode in intermit- 
tent charges, and did the same degree of 
heat set them all off alike? The heat 
being present all the while, unlike the pre- 
destined spark in an engine, and the gases 
in the last stages being perceptibly weaker, 
why did not the gases in the beginning 
ignite at a lower quality of richness and 
burn longer, instead of with a quicker 
flash than when they became weaker? 

Luoyp V. Beets. 

Nashville, Tenn. 
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Hollow Shaft Constants 


Hollow shafts, columns, beams, etc., of 
circular section, are used in many of the 
engines and machines now built because 
of the great saving in weight which may 
be effected by removing the metal which 
is not so advantageously situated. It is, 
therefore, often necessary to find the di- 
ameter of a hollow shaft which has the 
same strength as a given solid section. 

The formula which is always given in 
text and reference books is the expression 
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D, 
D,”’ generally be- 


tween 0.5 and 0.7, it is possible to plot a 
curve which will give the value of a 


value of the ratio 


D 
constant K for each value of 77D by which 


d must be multiplied to find ‘the equiva- 
lent D, Such a curve is shown by the 
solid line marked K, on the accompany- 
ing diagram. An additional curve 
marked ( %) has been plotted, showing 
the saving in weight over a solid shaft, 
which makes it possible to easily find the 
diameter of a hollow shaft which will 
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is equal to K times Dia. of Solid Shaft 
Ss 
K 


Outside Diameter of Hollow Shaft 


Y Saving in Weight 


10 , 


Ratio 


6 
Inside Dia. 


Outside Dia. 


DIAGRAM FOR FINDING EQUIVALENT HOLLOW SHAFTS, COLUMNS OR BEAMS 


where 


d = The diameter of the solid shaft, 
D,=The outside diameter of the 
equivalent hollow shaft, 


inside diameter of the 
equivalent hollow shaft. 
As this expression involves finding 


fourth powers and extracting cube roots, 
it is inconvenient to apply. Since the 
problem is generally to find the diameter 
of a hollow shaft, having assumed a 


be a certain per cent. lighter than the 
equivalent solid shaft. 

To illustrate the use of these curves, 
let it be required to find the dimensions 
of a hollow shaft equal in strength to 
a solid shaft 10 inches in diameter, but 
weighing 50 per cent. less. 

Referring to the diagram, follow the 
line marked 50 per cent. to the left till 
it intersects the dotted curve and then 
follow the vertical line passing through 
their intersection until it meets the 
curve marked K. Opposite the intersec- 
tion of the vertical and the curve K, will 
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be found the value, K = 1.174. Hence, 
the outside diameter of the hollow shaft 
must be Io X 1.174 = 11.74 inches, and 
the inside diameter will evidently be 0.76 
X 11.74 = 9.275 inches. 

To work out this problem by th 
formula generally given would take a: 
least half an hour. 

H. F. Scumipt. 

Chicago, 


Cross Currents 


Regarding O. A. Webster's trouble with 
cross current, as set forth in the June 3 
number, page 1042, of Power AND TH! 
ENGINEER I believe it is not a wattless. 
but an energy current, and that the troubl: 
is caused by irregularity in the speed of 
the water wheels or by a splice in th 
driving belt. The water wheels may con- 
tain certain buckets having larger capa- 
cities than the others and these receiving 
the force of the water at the same tim 
would cause the wheel to speed up during 
a portion of each revolution. The alter 
nator being a high frequency machine, the 
least change in its velocity would cause a 
phase displacement between it and the 
motor, the energy current being that 
which momentarily flows in the motor to 
keep it at the proper phase with the gen- 
erator. 

The reason this is not noticed so much 
when the motor is unloaded is because 
it can adapt itself more easily to the gen- 
erator, but when loaded this change is 
not so easily brought about. 

The reason for the coil burning out is 
more on account of a defect in the motor 
than that of the trouble mentioned. 

The 30-kilowatt machine is satisfactory 
for the service, if the load is not too 
heavy, but it is more advisable to change 
the system from 133 cycles to 60 cycles if 
possible, and to use an indction motor. 

In answer to Mr. Thompson’s question 
in the June 23 number, page 997, regard- 
ing his circulating pump, I would say that 
if the pump discharged into a stand-pipe 
as high as the pump was capable of send- 
ing the water, the motor driving the pump 
would be doing the greatest amount of 
work, because it would have to drive the 
valves in the pump to hold up the column 
of water and also overcome the friction 
of churning. This is the condition under 
which the motor requires 65 amperes. If 
a valve at the discharge outlet of the 
pump is closed the motor would not have 
to support the column of water, but mere 
ly overcome the churning, under which 
condition the motor requires but 30 am- 
peres. These two conditions represent 


the condenser when the tubes are clear 
and when plugged. 

I would advise Mr. Thompson to get 
rid of the elbows on the suction side of 
the pump if possible. 

James E. Kirroy. 

Lincoln Place, Penn. 
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Steam Loop Gives Trouble 


I would like to ask the engineers who 
read Power AND THE ENGINEER if any 
of them operate a steam loop, and if it 
works successfully ? 

I herewith submit a diagram of one I 
have, but it does not work properly. 

The boiler is of 80-horsepower capacity, 
carrying 90 pounds steam pressure. The 
heaters A and B are used for drying 
clothes in a steam laundry. The blow- 
off of the boiler is about 4 feet from the 
ground, and the heater B is placed on the 
ground and both are 4 feet high. The 
steam enters in the top and passes through 
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fails to force the water into the boiler. 
Who can explain the trouble? 
F. H. Bear. 
Lorain, O. 


Cause of Leaky Tubes 


In June 30 issue, page 1038, Mr. Eckley 
gives some of his experience with boiler 
compounds. I do not agree with him 
when he says that compound put into a 
badly scaled boiler will necessarily cause 
it to leak, but such is frequently the case. 
This is beneficial rather than otherwise, 
because it shows that the seams and tubes 
have been kept from leaking by the layer 
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panded enough to fill the space. Such a 
tube nearly always gives trouble by leak- 
ing. The fit is a tapered one, so far as 
the tube is concerned, and the metal of 
the tube is stretched beyond the elastic 
limit, so that its ability to expand and 
contract with heat and cold is impaired 
before its work has begun. This may not 
have been the case with the 6-horse-power 
boiler Mr. Eckley speaks of, but it has 
been the cause of several leaky boilers 
which have come under my observation. 

To give a boiler compound a fair trial, 
it should be tried on a clean boiler, or if 
on a badly scaled boiler, any leaks should 
be repaired, not stopped, and then the 
use of the compound kept up until it was 
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the pipes to the bottom and then out of 
the discharge pipe. One of the heaters is 
made up of 11-inch pipe, the other of 1- 
inch pipe, both discharging into a 1-inch 
pipe. The discharge pipe goes through 
the wall and up above the roof, making 
the riser about 24 feet high. On the end 
of the riser I have a return bend and an 
ell; then a horizontal pipe 11 feet long, 
having an elbow and a straight drop 
down to the blow-off pipe, through 
check and globe valves to the boiler. The 
pipe running down to the blow-off pipe 
is about 16 feet above the water line in the 
boiler. 

Now, if my theory is correct, there is 
between six or seven pounds pressure on 
that pipe, which should be sufficient, but it 


SHOWING ARRANGEMENT OF STEAM LOOP 


of scale next to the shell. If scale is hold- 
ing vour boiler together the boiler com- 
pound is doing good service in showing 
up its weakness. 

Boiler compound is frequently blamed 
tor causing leaky tubes when it is not 
so much to blame as the man who put 
in the tubes in the first place. The holes 
in the tube sheet do not get any smaller 
with repeated rolling, and each time a tube 
is rolled the expander makes the hole a 
little larger than it was before. I replaced 
forty-six 3!4-inch tubes in an 8o0-horse- 
power boiler at one time, some of which 
required a thimble % inch in thickness to 
fill the hole in the sheet. In similar cases 
I have seen men, who ought to have 
known better, drive the pin into the roller 
and roll until the tube was finally ex- 


Check Valve 


definitely proved to be useful or other- 
wise. 

Engineers have often commented o: 
grooving in the shells of return-tubular 
boilers. I have never seen many cases of 
it, but what few I have seen could be 
traced to the presence of free acids in 
the feed-water, or some substance such as 
magnesium chloride, for example, which 
liberates its acid readily. In either case 
the use of zinc is attended with good re- 
sults, the action being chemical rather 
than electrolytic, although with mag- 
nesium chloride it is difficult to remedy 
grooving in any way; the addition of iron 
turnings or borings to the filtering cham- 
ber of the feed-water heater has been sug- 
gested, and it looks feasible, but I do not 
know of anyone trying it. 
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Coffee, potatoes, sugar and various 
other organic substances have been sug- 
gested as exerting a beneficial influence 
on scale-forming matter in a boiler. 

Le Roy Baker. 

St. Louis, Mo. 


Setting of Steam Eccentrics 


Recently I have had a time with an 
engine with steam eccentrics set at 60 
degrees ahead of the crank. ‘his is a 
18 and 36 by 42-inch Corliss, direct-con- 
nected to an alternator, and a wheel 
on the shaft belted to line shafting in 


the factory. The specification for the . 


engine called for the steam valves on 
the high-pressure side to be set at 1/16- 
inch lead, and on the low-pressure at 
¥%-inch, the wrist plates to be vertical 
and the eccentrics placed at an angle of 
go degrees to the crank. 

The specifications were drawn up by a 
practical engineer, and after prices were 
ali in, the job was turned over to a con- 
tracting firm which employs mechanical 
engineers who were brought up to set 
up dynamos and do wiring. The dynamo 
mechanical engineer, who had charge of 
the job at the time, told the engine 
builder that he need pay no attention to 
the specifications but go ahead and build 
the engine as he chose. This man then 
cleared out and it was left to another 
dynamo mechanical engineer to put the 
machine in. This latter man superin- 
tended the putting up of the apparatus, 
pronounced it all right and had the 
purchaser pay for the machine. 

When I came to look the job over, 
there were several things that seemed 
to me very much out, but there were 
two things especially so. The exhaust 
on the low-pressure side was very slow 
and the pressure did not get entirely out 
until nearly the full stroke had been com- 
pleted. Also, there was no regulation. 
Steam would not follow farther than 
¥% of an inch, and when steam was 
carried, to have the cut-off shorter than 
this, the governor struck and would not 
regulate closely. This trouble was located 
in the different joints, and after five 
of them had been refitted that part 
was all right. 

As to the short range of cutting-off, 
I found that instead of setting the ec- 
centrics at 90 degrees to the crank they 
were set at 60 degrees. Now, when 
eccentrics are set at 60 degrees the trips 
must be set so that the valves always 
trip; because, if left to hang on when the 
governor was down they would be open 
way past the counter and steam would 
blow through so strongly that it would 
not be possible to start. It was this thing 
that mixed things up in the cutting-off 
line, as the rod from the governor to 
the trips had been shortened too much 
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and the range of cut-off made as short 
as with a single-eccentric engine. 
There is no way to tell when running, 
nor when stopping and starting, with- 
out going all over the engine. This is 
one of the points against the 60 de- 
grees arrangement, as an assistant may 
“monkey” with the setting without being 
detected. This has been done in my 
practice. In this case I ran the engine 
slowly and lengthened the governor con- 
nection until the valves would just trip. 
There was another thing that setting 


FIG. I 


the eccentrics at 60 degrees makes in- 
convenient: the engine cannot be worked 
by hand as but one valve is hooked on. 
In order to hook on the other one to 
reverse, you must throw over the wrist 
plate, thus opening the steam valve wide 
at the instant you want to close it. It 
is true it unhooks after the engine has 
got the impetus from the wide-open 
valve, but you want to stop and you 


* 
| IN 
| 
| 
F 
FIG. 2 


can’t do it. In this case, they have to 
let the engine stop where it happens 
to be and then they pull it around with 
chain blocks when they want to lace a 
belt, or get it in any particular place. 
It is convenient, when it is wanted to 
locate looseness in any part of the en- 
gine, to give it a little steam and throw 
it back and forth on both sides of the 
pistons. You can’t do that with the 60 
degrees setting. 

Unfortunately this engine is made by a 
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firm which drills two holes into the shaft 
and bolts the eccentric to the shaft, and 
if you want to change an eccentric very 
much, you have to drill new holes, and 
I don’t want to drill a ring of holes 
around the shaft on the end that is carry- 
ing the heavy fly-wheel and a large part 
of the revolving field. Were it an 
ordinary eccentric, I could shove it 
around to the go degrees and respline 
the valve stems and put the engine into 
shape so that they could handle it. 


Another thing, it is very inconvenient 
for warming up. The excuse for this 
montrosity is that they want to get a 
long range of cutting-off and they claim 
to get a range of from % to %. Sucha 
thing is nice in rolling-mill work and 
on peak electric loads. 

Let us look at it a moment. To get 
steam out of a cylinder running at mod- 
ern speed, it is necessary to have the 
exhaust open at or before % stroke from 
the exhaust end, so that 7% stroke or 
beyond means throwing steam into the 
exhaust. On the diagram, Fig. 1, A is 
% stroke and B is %, or %& from the 
end, and the opening of the exhaust. Of 
what value is the area shown from A to 
B, when there is a possibility of losing 
some of the steam into the exhaust at B. 

Take the diagram, Fig. 2: Setting the 
eccentric at 90 degrees to the crank, it 
is possible for the steam to follow the 
piston while the crank pin is traveling 
from A to B, or half stroke, and the 
cut-off must take place previous to this. 

The first steam eccentric set this way 
was in rolling-mill work twenty-four 
years ago and diagrams were taken with 
heavy loads showing that although the 
cut-off took place at or before half 
stroke, owing to the high speed at which 
the piston travels at the center of the 
stroke, the valve did not get closed, so 
that steam was not shut off until three- 
quarter stroke. Other rolling-mill en- 


*gines since that time have shown the 


same thing, as well as peak loads on 
electric engines. 


With an eccentric set at 60 degrees, 
the crank will travel from A to C, or 
three-quarter stroke of the piston, to D, 
and E is % stroke, or the point where 
the exhaust should open. When the pis- 
ton is near either center it is at so slow 
a speed that the valve, having but a 
short distance to travel, will close so 
as to shut off the steam at about the 
point occupied by the piston at the time 
and the variation will increase as the 
piston increases in speed. 

With the eccentric set at 60 degrees, 
both valves can be left hooked on at 
the time the governor is at its lowest 
point, the engine can be worked by hand 
for all purposes. Setting all wrist plates 
vertical, as the steam valves have 1/16 
inch lead and the exhaust ™%-inch, by 
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simply opening the throttle the steam 
blows through both ends of the cylinder, 
and, if compound, through both cylinders 
and through the receiver, thus warming 
up a cold engine quickly and thoroughly. 

There are those who argue that when 
an engine cuts off it cuts off; that is all 
there is to it; that if it cuts off at half 
stroke it is half stroke and not three- 
quarters; that it is not possible for steam 
to follow a piston after the valve has 
tripped; and that the piston does not ad- 
vance during the closing of the valve. 
There are those who have had experience 
with eccentrics set at 90 degrees with 
heavy peak loads, who tnave long been 
familiar with getting diagrams showing 
three-quarter cutting-off. With the ec- 
centric set at 60 degrees and the valve 
not tripping until three-quarter stroke, 
shown on the diagram at A and on Fig. 
2 at C, the piston has got to a point 
where it is showing up and may not 
travel farther than from D to E, Fig. 2, 
while the valve is closing. If it did it 
would blow into the exhaust. 

Is the filling of the diagram from A 
to B worth all the inconvenience made 
by setting a steam eccentric at 60 de- 
grees, especially on engines that never 
will under any conditions be called upon 
to follow three-quarter stroke and prob- 
ably never more than half-stroke? 

The owners of the engine mentioned 
at the commencement of this letter would 
be pleased if their steam eccentrics could 
be set at 90 degrees and do away with 
all the annoyances and delays caused by 
the 60 degrees arrangement. 

W. E. Crane. 

Waterbury, Conn. 


Protection of Life and Employers’ 
Responsibility 


Having in mind the awful accident 
which happened on the cruiser “Tennes- 
see,” I am prompted to call attention to 
the almost criminal negligence of large 
corporations and like interests, in regard 
to the protection of life in their engine 
and fire rooms. Almost 100 per cent. of 
these accidents could be prevented if the 
Proper safety appliances were placed on 
the boilers and steam pipes. They are 
obtainable and known to the users of 
steam power, but yet there appears to be 
but the slightest effort made to stop or 
Prevent accident. Human life and prop- 
erty are surrounded by all manner of 
Safety devices except in the engine and 
boiler rooms. It is appalling to see the 
records of the loss of life and property 
in the past fifteen years, due to the burst- 
ing of steam pipes, cylinders and_fiy- 
wheels. 


PETER BARCLAY 
Boston, Mass. 


Mismeasurements 


When piping is placed in position, no 
matter for what purpose, the conditions 
must be considered. Much more is re- 
quired than making up joints to stay in 
place merely until the first cost is figured. 

In a central power station ten hori- 
zontal boilers were installed, one of which 
gave trouble from the start, and continued 
to do so for two years, by blowing out 
gaskets between the nozzle flanges. These 
had been replaced time and again with 
different kinds of packing, but always 
with the same results. I was asked if I 
could suggest some plan for relief. 

I found a horizontal pipe running cen- 
trally over the nozzles, each riser being 
flanged to a tee. When the bolts were 
being removed from the flanges, it was 
noticed that a severe shearing strain was 
being exerted upon them, so much so that 
the bolts on the upper flange were 


slacked off a full thread before the lower: 


I was 
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ones could be removed by hand. 


4 
Before J After 
* CORRECTING THE EFFECTS OF MISMEAS- 
UREMENT 


told that a jack had to be used to bring 
the holes in line and that boiler pressure 
was carried in the pipes at the time. 
After the riser was removed a level was 
placed on the nozzle flange, which showed 
it to be out of horizontal plane 3/16 of 
an inch. On dropping a plumb line from 
the center of the tee, the first error was 
aggravated by an %-inch short measure- 
ment. A set of extra-heavy flanges was 


‘procured, and each flange was planed off 


from % inch to zero, and screwed on so 
that a throw was given the riser without 
strain and bringing the flanges face to 
face. A gasket of %-inch standard sheet 
packing was placed between each set of 
flanges and no more trouble was experi- 
enced in holding the joint. -The condi- 
tion of the piping before and after the 
job is shown in the illustration. 
Mismeasurements may be due to faulty 
instruments. There is, however, an 
abundance of standard instruments, all in- 
expensive and essential to good work. 
Many of these can be made in spare 
moments, to answer the purpose as well 
as those purchased. One especially use- 
ful in measuring under 10 feet is a slid- 
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ing set of 5-foot rods, adjusted by a 
thumb-screw. It can be carried to the 
bench with no chance of error creeping in. 

The new 4- and 6-foot rules are very 
handy, but they cannot be depended on 
for accurate measurements and should be 
used only for rough estimates. The line, 
bevel, plumb, sliding pole, square, etc., 
each in the right place and at the proper 
time, will never be regretted for the few 
moments taken in precaution. 

Very few men employed as pipers on 
plants by the week are competent work- 
men in the sense of perception or dis- 
cernment. If a measure of 45 degrees 
were to be made, the probability of the 
pipe fitting would be remote. 

W. T. 

Winsted, Conn. 


Circulation of Water in a Tubular 


Boiler 


The hottest place in a tubular boiler is 
directly over the fire. The water will rise 
from the hottest part of the shell and 
cooler water will take its place; so it is 
plain that as the water rises from over the 
furnace, water from the rear end takes its 
place, because the water in the rear end 
is cooler than that which rises to the top 
from over the fire. The hotter water 
will circulate toward the point from which 
the cooler water comes; that is, the water 
rises from the bottom at the front end 
and flows along the top to the rear end, 
down between the tubes to the bottom, 
and along the bottom to the front end. 

One of the reasons for claiming that 
this is the direction of circulation is that 
when one opens a boiler to clean it, he will 
find most of the sediment piled up in the 
front end. If the circulation were from 
front to rear, along the bottom, this sedi- 
ment would not pile up in the front end, 
but would be carried to the rear end; and 
as the sides of the shell are hotter than 
the tubes, the water will flow from the 
sides to the center of the boiler. 

As nobody is able to see which way the 
water is circulating when the generation 
of steam is taking place within the boiler, 
I consider the following a very good way 
to convince oneself: After cleaning the 
boiler, fill it with water to the proper 
level and leave the top manhole open. 
Fire up as usual, until the water starts to 
boil, then get some small blocks of pine, 
or other lightwood, and throw them into 
the front end of the boiler. It will only 
be a few minutes before the blocks will 
be floating along the center of the boiler 
toward the rear end, and when they reach 
the rear end they will stay there. The 
water flowing from the sides to the center 
keeps the blocks from floating to the sides, 
and the water flowing from the front to 
the rear carries the blocks with it. 

W. H. Srtivason. 

Wilson, Penn. 
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Is This Perpetual Motion ? 


Your ‘correspondent, Mr. Benkendorf, 
in the June 23 issue, can easily solve this 
problem he makes on page 996, by the 
application of the principle of equilibrium, 
viz, that in any system of bodies free to 
move, the tendency is to seek that posi- 
tion in which the center of gravity is low- 
est, and to come to rest there. 


H 


FIG. I 


The center of gravity of the hollow ring 
is at its center, and the ring has no tend- 
ency of itself to move on a horizontal sur- 
face. The centers of gravity of the water 
and mercury cannot, however, be at the 
center of the ring, but in the position 
shown may be to the right of the vertical 
line passing through the center of the 
ring. To find the position of the mercury 
and water when the ring is at rest, find 
the position of the center of gravity of the 
water and mercury combined; then the 
ring will roll until this is vertically below 
the center of the ring. 

It will be an exercise for Mr. Benken- 
dorf’s mathematics to find how much mer- 
cury and water will have to be introduced 
into the ring so that the water just does 
not flow over the top when the ring is 
at rest. 

G. J. WELLS. 

Dumfries, Scotland. 


Regarding the query in the June 23 
number as to whether mercury will un- 
balance the water, or vice versa, and pro- 
duce motion, it requires no hesitation to 
say that there will be no motion produced, 
for the following reasons: 

Calling B the center of gravity of the 
mercury column A BC, and D the center 
of gravity of the water column CDE, 
then the center of gravity of both will be 
at F on a line between the two. 

Now, to start, we shall assume that F 
is at one side or the other of the vertical 
GH, Fig. 1. What will happen? he 
fluids will merely move around until F is 
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directly in the vertical, and there will be 
absolutely no tendency for further motion 
and F will be stationary as per Fig. 2. 
J. E. 
New York. 


Under the title, “Is This Perpetual 
Motion?” in the June 23 number, O. A. 
Benkendorf describes a ring containing 


FIG. 2 


mercury and water, and asks if the mer- 

cury will unbalance the water, or will the 

water unbalance the mercury? 
The mercury will certainly be raised on 


Sheet Iron Shield 
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What Caused the Pound 


In answer to William McCann's inquir» 
on page 151 of the July number, I fins 
upon going over his diagrams that th: 
left-hand one does not show any clear 
ance, which would indicate that the piston 
came in contact with the head of the 
cylinder. He did not mark his diagrams, 
but I take it that the left-hand one is for 
the crank end. It also appears that the 
exhaust port closes about 4 inches earlier 
than the other end; so I think that if Mr. 
McCann will divide the clearance in the 
cylinder and close the ports at the same 
distance from the ends, the pound, or 
some of it at least, will disappear. 

House. 

New York City. 


A Flywheel Oil Guard 


With many engines there is a tendency 
for oil to work out from the bearings or 
eccentrics along the shaft to the flywheel, 
when the centrifugal force throws it off to 
lodge on anything in line with the wheel. 
In some cases the amount of the oil is 
sufficient to cause much annoyance and, 
perhaps, actual damage. Switchboards 
especially suffer by being spattered with 
oil and present an unsightly appearance. 
The sketch represents a shield, or guard 


FIG. If A FLYWHEEL OIL GUARD FIG. 2 


the side X in proportion to the amount of 
water added at Y, the specific gravity of 
mercury at 60 degrees temperature 
Fahrenheit being 13.58. The weight of 
the two columns will immediately be 
equalized and there will be no motion pro- 
duced in the ring. 


H. J. McCarrtuy. 
St. Paul, Minn. 


which will protect anything in front of the 
wheel. The frame is of angle iron and 
the foot piece and brace of slab iron. The 
shield may be of tin, stove-pipe iron oF 
russia iron, the latter presenting the best 
appearance. Fig. 1 shows it as it is when 
looking toward the face of the wheel, and 
Fig. 2 as it appears when looking toward 
the side. 

If the engine drives a direct-connected 
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yenerator a short brace may be run from 
‘he frame of the shield to the generator 
‘rame, thereby making it more steady. 
fhe shield should be considerably wider 
shan the face of the wheel and set as close 
to the wheel as is safe. 
C. L. Greer. 
Handley, Texas. 


Burning Wood and Sawdust 


When I took charge of a locomotive- 
type boiler in a sawmill, the grates were 
about half burnt out, and as the mill was 


_ 
SECTION THROUGH LOCOMOTIVE 
FIREBOX 
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by using sawdust and piling it along the 
sides of the fire-box, leaving a space bare 
along the center of the grates, I could 
keep up steam all right. See Fig. 1. I 
used this plan for about five months be- 
fore we got a set of new grates. The new 
grates were supposed to be for burning 
sawdust, but I could never get as good re- 
sults from them as I did with my emer- 
gency outfit. I have often thought since 
that it would be a good plan to try this 
scheme in a furnace of a bricked-in boiler 
(Fig. 2) where the sawdust is brought in 
by a conveyer. 
A. J. FERGUSON. 
Arrowhead, B. C. 


Receiver Pressure, Lead and 
Compression 


I have read your editorials appearing in 
the July 14 issue, with considerable in- 
terest, particularly those relating to “Re- 
ceiver Pressure’ and “Lead and Com- 
pression.” In the first one referred to, 
you leave little, if any, doubt as to just 
what should be done when making valve 
adjustments for receiver pressure in com- 
pound engines. I tried the same method 
some few years ago on a number of tan- 
dem compound-condensing engines, for 
street-railway power purposes, and found 
as a result that the engines did their work 
more economically than before the change 
was made. 

We took one of the engines that was 
in pretty good condition, and had the 
switchboard man handle the rheostats so 
that as steady a load as possible was car- 
ried by the engine. Indicator diagrams 
were then taken from both cylinders with- 
out changing any of the conditions that 
the engine had been operating under. 
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FIG. 2. PROPOSED PLAN FOR BRICKED-IN BOILER 


in the “backwoods” we had no more to 
take their place. I found it impossible to 
keep up steam for any length of time, so 
by laying the remaining grates along the 
center of the fire-box and filling in the 
vacant space with bricks, I found that 


The boiler pressure was 140 pounds 
(gage), and the receiver pressure, the 
same as always carried, was from 12 to 
15 pounds (gage). The diagrams taken 
under these conditions, with the load that 
the engine was to carry for the greater 
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part of the time, showed that the ter- 
minal pressure in the low-pressure cylin- 
der, was about 12 pounds absolute—a 
little higher than I thought it should be 
when economy is considered. 

With the load practically kept constant, 
we began increasing the receiver pressure, 
taking diagrams after each increase of 
pressure, until at 25 pounds gage pres- 
sure we obtained a terminal pressure in 
the low-pressure cylinder of about 6 
pounds, absolute, which was as low as I 
cared to have it at that time. All the 
engines were changed in the same way 
with the result that with the change, with 
some others that were made in various 
parts of the plant as a whole, the steam 
consumption was decreased from what it 
originally had been. 

Increasing the receiver pressure meant 
increased initial pressure in the low-pres- 
sure cylinder, and increased back pressure 
in the high-pressure cylinder, and conse- 
quently the mean effective pressure in the 
high-pressure cylinder was reduced by so 
doing, but the mean effective pressure was 
increased in the low-pressure 
This increased pressure in the 
sure cylinder had a tendency to make the 
engine run faster and so the governor 
weights rotated in a higher plane than 
they did at first, the load remaining the 
same in both cases. The higher governor 
position undoubtedly explains the cause 
of the lower terminal pressure in the low- 
pressure cylinder, and also the decreased 
steam consumption, the load remaining 
the same, as before stated. 

We therefore decided upon carrying 25 
pounds (gage) receiver pressure on all 
the engines in order to suit the load each 
carried for the greater part of the 
twenty-four hours, and this without re- 
gard as to which cylinder was doing the 
most work. Of course, for some other 
load, being either greater or less, 25 
pounds receiver pressure might not be 
the most economical pressure to carry, as 
is to be inferred from your editorial in 
question. In relation to this matter it 
must be remembered, that making an en- 
gine carry a given load in the most eco- 
nomical manner, and making a load to be 
the same as that for which the engine was 
designed to be the most economical, is two 
different and distinct things. When this 
is understood and remembered, there is 
little wonder that men disagree about re- 
ceiver pressures, points of cut-off, etc. 
Each party in an argument may be right, 
from his own viewpoint and attendant 
conditions, yet each thinks the other is 
wrong, and wonders why he cannot see 
that he is wrong. 

Concerning the editorial, “Lead and 
Compression,” I would say that I have in 
past vears tested the matter on several 
engines, particularly Corliss compound- 
condensing engines, operating at from 60 
to 90 revolutions per minute, and found 
that by reducing both lead and compres- 
sion to a minimum, the engines did bet- 
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ter work mechanically and economically. 
By the expression, “to a minimum,” I 
mean that I adjusted the valves so that 
when the crank was on the center and the 
piston just about to move on its stroke, 
the valve was open about as small an 
amount as cculd be determined when 
comparing the marks that are on the ends 
of the valves and chambers as obtains in 
Corliss engines. If asked to give a 
definite figure I would say 1/32 inch for 
the high-pressure cylinder, and for the 
low-pressure cylinder a little more, ac- 
cording as to how well the pressure kept 
up in the receiver. 

For compression, close the exhaust 
valves just a little before the steam valve 
opens, so that the exhaust valve will lap 
the port sufficiently to prevent the escape 
of the incoming live steam. These things 
have been tried by me, and in my par- 
ticular cases, economy and smooth run- 
ning has been the result. I cannot go so 
far as to say that the same practice would 
do upon all engines, but I think it would 
upon many that are not so adjusted. 

CuHartes J. MAson. 

Scranton, Penn. 


Multiple Stacks Gave Trouble 


About two years ago the factory in 
which a friend was employed was en- 
larged and among other alterations it was 
proposed to build a new boiler and engine 
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feet below the surface of the ground, 
which was bad to begin with. The stack. 
had been in use about 10 years and was 
pretty well rusted out, holes being visible, 
but it was decided to paint it up and util- 
ize it, as a few holes did not make much 
difference. Two new iron stacks were 
built to correspond with the old one 
in appearance. The new stacks were 
approximately the same size as the old, 32 
inches in diameter by 60 feet high. A 
brick base was built up to the level of the 
boiler-house wall, on top of which was 
placed an iron base-plate to receive the 
three stacks, as indicated in Fig. 1. A flue 
was constructed to connect the stacks 
with the boilers. It was decided that this 
flue could be constructed out of heavy 
sheet iron, the work being done by the 
all-round man of the place. . When the 
base of the stacks was built it was ex- 
pected to have two round flues, therefore, 
two holes were left in the wall to. receive 
them, as shown in Fig. 2. This plan was 
changed later to a square, home-made de- 
sign. When the handy man proceeded to 
measure for the flue he found that the 
safety valve of the outside boiler nearest 
the stacks was directly in front of one 
of the openings in the base. He decided 
he would build around it, as shown by the 
dotted lines. This was done, and after a 
time the flue was completed and the boil- 
ers fired up. From what J have heard they 
did not know that they had a flue at all. 
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all, came from the center stack. Upon 
going to the roof of the boiler house anc 
placing his hand on it, he was surprised 
to find it quite cold, while the other two 
were hot, one being hotter than the other. 
Upon investigating he found that instead 
of coming from the furnaces through the 
tubes to the stack, the currents of air 
were coming down the center stack and 
passing up the outside stacks, as shown in 
Fig. 3. This appeared to account for not 
getting any draft. A number of sheets of 
iron were then procured with which to 
partition off the base of the stacks, as 
shown by the dotted lines in Fig. 4. Still 
the boilers worked no better than before. 
It was then discovered that the circulation 
was around the center of the brickwork 
between the two holes in the base, as 
shown in Fig. 2. More sheet iron was 
procured and the flue was partitioned off 
in sections, so that each section received 
the benefit of one stack. This improved 
matters somewhat, but the results were 
not what they ought to have been, because 
the joints were not made with any degree 
of tightness, the soot seal being relied 
upon to finish the job. 

It was finally decided to take down the 
three stacks and erect one large one in 
their place. A 54-inch by 60-foot iron 
stack was built, with an elliptical base, as 
shown in Fig. 5, so as to take in the three 
cpenings in the base-plate. The sheet- 
iron partitions were removed and another 
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house. The site was selected and in due 
time the building was finished. Of course, 
the location of the boilers was a matter 
of very little importance, as it usually is, 
any old place being good enough for boil- 
ers. Accordingly a large hole was dug, 
the sides of which were built up with 
stone, thus forming a boiler cellar, for 
that is the best name to apply to it. 

The outfit of the old plant consisted of 
two return-tubular boilers, 54 inches in 
diameter by 16 feet long, connected to a 
32-inch stack 60 feet high. These boilers 
were removed to the new site and two 
additional second-hand return-tubular 
boilers 60 inches in diameter by 20 feet 
long, were procured. All four of the 
boilers were set in the boiler cellar or 
subway. The ash-pits were about seven 


Large volumes of smoke poured from the 
ash-pit and furnace doors, accompanied at 
times by back draft which made it rather 
dangerous for the fireman standing in 
front of the furnace, to say nothing of the 
inability to raise steam. After consider- 
able trouble steam was raised to the neces- 
sary pressure, but as soon as the engines 
were started down came the steam again. 
Of course, the fireman came in for a full 
share of the blame, and was finally dis- 
charged as incompetent. Another was en- 
gaged only to receive in a short time the 
fate of his predecessor, and still more 
came and went, until it seemed to be im- 
possible to obtain a fireman. 

One day while watching the stacks, the 
engineer noticed that & comparatively 
small amount, and, at times, no smoke at 


trial made. The conditions were a good 
deal improved, but still the result was far 
from satisfactory. They had a good deal 
more draft, but a steam jet had to be 
employed to attain the desired results at 
a great waste of steam. One day, while 
the flue was being cleaned, the engineer 
got into the flue to investigate the con- 
ditions. He had the bricks from the cen- 
ter of the openings removed, thus making 
a large elliptical opening. When the 
boilers were fired up the next day, it was 
found that the problem was solved, the 
draft being in every way satisfactory. 
The only explanation to be given of 
the last trouble is that it is an established 
fact that water or air will not go around 
corners, if it can go direct, and as one 
opening in the base of the stack was partly 
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cut off by its being in front of the safety 
valve and the flue built around it, the draft 
naturally sought the first and most direct 
opening, notwithstanding that the area 
was decidedly less than the combined area 
of the tubes. This small area put a check 
on the draft. The foregoing proves that 
any firm which contemplates making ex- 
tensive alterations, will do well to consult 
a good practical man and get his ideas on 
the subject. 
CuHartes H. Taytor. 
Bridgeport, Conn. 


Valve Broken Through Neglect 


During a four-day shut-down we had 
occasion to shut off an 8-inch horse-power 
steam main. The accompanying sketch 
shows the arrangement of the piping. The 
engine, valve A and piping had been in- 
stalled two weeks previous to this shut- 
down. This 8-inch main also supplied 
two other engines. 
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Of course it was necessary to take the 
valve down at once and replace it with 
something else. I took the necessary 
measurements for a spool piece, and fortu- 
nately soon communicated with a firm 
who could furnish us a spool piece that, 
with a little machining, would fill our re- 
quirements. 

The direct cause of the break was due 
to water accumulating at the valve, due 
to the 2-foot drop in the pipe at C which, 
with the action of steam, caused water 
hammer. We carried from 140 to 200 
pounds pressure on this main. 

Had we installed a by-pass it would 
have taken care of the water by means of 
a drip pocket installed for that purpose. 
It was purely a case of neglect. 

WALTER J. BITTERLICH. 

Roxbury, Mass. 


Comments on Turbine Operation 


In H. R. Mason’s “Comments on Tur- 
bine Operation,” on page 1018, of the 
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ARRANGEMENT OF PIPING FORMING WATER POCKET 


Previous to the installation of the valve 
A it was necessary to shut off the valves 
leading from each boiler in order to shut 
off this main. It happened at the time 
of the shut-down that we were making 
repairs on the receiver for the tandem- 
compound engine, and it was, therefore, 
necessary to shut the valve A. 

On Sunday, the last day of the shut- 
down, after completing all repairs we 
turned on the steam to test and be in 
readiness for the morrow. As the valve 
was opened slowly we heard considerable 
crackling and hammering. Unmindful of 
that, the man at the valve opened it more, 
the noises increasing until suddenly there 
was a loud report and steam and water 
spurted out, filling the engine room. 
\fter the valves in the boiler room were 
closed, we found a piece broken out of the 
bonnet of the valve aout 6 inches square. 


June 30 number, he gives some good 
points on the handling of turbine units 
in his station. Turbines, being of com- 
paratively recent adoption, many opera- 
ting engineers have obtained their ex- 
perience with them from the units in- 
stalled in one station only; whereas, their 
engine experience usually covers several 
plants, with their different conditions. 
From figures given by Mr. Mason, all 
these are emergency starts and he loses 
sight of the fact that the time I stated 
was for every-day running and not 
emergency starts. The waste of steam 


is not as great as one would think, in 
using our method of starting a Parsons 
turbine of 1500 kilowatts. For 10 minutes 
the bypass in the throttle is cracked just 
enough to allow a little steam to issue 
from the glands, then closed for to 
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minutes, after which the turbine is turned 
slowly at approximately 10 to I5 per 
cent. of its speed. The only time when 
any amount of steam is used is when 
bringing up to speed. We usually take 
5 minutes for this, including picking up 
water for the condenser and synchroniz- 
ing. If the throttle leaks slightly, as is 
often the case, the turbine will remain 
warm enough to permit of turning over 
at once, if desired, thus cutting the time 
to about 20 minutes. This method prac- 
tically eliminates severe vibrations with 
our turbine, whereas we always have con- 
siderable vibration if the time is shortened 
too much. 

It is considered good practice to allow 
an engine unit of 1200 or 1500 horse- 
power to turn over slowly for approxi- 
mately 15 minutes before it will be needed 
on the load; but we do not hesitate to 
put one of these units up to speed in 
approximately 1 minute, if an emergency 
calls for such a quick start. We do the 
same with our Curtis turbine of 500 
kilowatts, without any sign of distress. 

Mr. Mason cannot see the advantage 
of getting a turbine as hot as possible 
before putting it up to speed. He states 
that the temperature at the exhaust end 
must drop, when vacuum is obtainable, 
approximately as much as it is raised 
at the steam end when under load. A 
little reflection will show this to be in- 
correct, even with steam of ordinary tem- 
perature, and we are using superheat. 
I have frequently noted a temperature 
(with 160 pounds pressure) ot 570 to 
580 degrees at the turbine throttle. The 
maximum change at the exhaust end is 
from 212 degrees at atmospheric pres- 
sure to 102 degrees at 28-inch vacuum, 
a change of only 110 degrees. This 
should not affect it greatly. At the in- 
let end conditions are far different. Tak- 
ing 150 to 200 degrees as the standing 
temperature, there is usually enough leak- 
age to hold it at this. The temperature 
raises 570 or 580 degrees at times, under 
full-load conditions. This is a tempera- 
ture difference of approximately 400 de- 
grees and in the judgment of the oper- 
ating engineers of our station, of which I 
am one, calls for moderation in starting 
this type of unit, in view of the fact that, 
the spindle, being hollow and compara- 
tively light and admitting steam through 
it back of the dummy pistons, must heat 
up much more quickly than the casing, 
which contains a large mass of metal 
in contact with steam on one side only. 

As we have four other units, we use 
these for emergency calls and give the 
Parsons a reasonable time for warming 
up, 20 minutes at least. This method 
prevents any objectionably vibration, 
whereas we do have vibration if it is 
put on more quickly. 

F. M. VANDERVEER. 

New Rochelle, N. Y. 
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Gages for Measuring Pressures of Liquids 


Essential Features of Different Types, Including Liquid and Mer- 
cury Columns, and the Kind Used to Measure High Pressures 


BY FRANKLIN VAN WINKLE 


Gages employed for measuring the pres- 
sures of liquids are usually called piezom- 
eters. Any of the forms of pressure 
gages commonly used for indicating the 
pressure of steam, air or other fluids may 
be used for measuring the pressure 
exerted by water or other liquids. The 
commonest and also the most convenient 
forms of pressure gages are the Bourdon 
metal tube gage and the corrugated dia- 
phragm gage, such as are ordinarily used 
on steam boilers. The dials may be laid 
off to give pressure in pounds per square 
inch, or head in feet, and water-works 
gages are frequently made to indicate 
both pressure in pounds per square inch 
and hight of water in feet laid off on the 
same dial, as shown in Fig. 1. 

In gages of this kind there is no theo- 
retical method of determining the amount 
of motion which the pointer should make 
for a given pressure. The location and 
values of the divisions can only be ascer- 
tained by tests in which known pressures 
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FIG. I 


are employed. It may also be said gen- 
erally of metallic-spring gages that they 
are very liable to derangement when used 
with frequent or sudden fluctuations of 
pressure such as “hammering,” which oc- 
curs in the force pipe of a pump, or when 
used at very high pressures. Metal-spring 
gages should, therefore, be compared with 
an accurate standard, both before and 
after use in any important tests or ex- 
periments. 


Liguip CotumMNs Most RELIABLE 


The 
pressure 


hight of a liquid column of 
gages is indicative both of 
the hight or head of liquid pressing 
downward at the foot of the column 
and, incidentally, also of the degree 
of pressure created, as for instance, 
pounds pressure per square inch. Linear 


measurements of such hights may, there- 
fore, be taken as representative of the 
pressure expressed either in inches or feet 
of hight of the column; or, knowing the 
density of the liquid of the column, the 
lineal hight may be taken as representa- 
tive of pressure in pounds per square inch. 
Liquid columns are, therefore, not only 
preferable for use as standards of liquid 
pressure, but also because they are the 
most reliable of pressure gages. 

If, for instance, it is desired to ascer- 
tain the pressure in the water pipe A B, 
Fig. 2, it may be done by employment of 
the ordinary metallic-spring gage S, or 
by directly connecting a vertical pipe D, 
terminating in a glass tube FC, to show 
the hight to which the water rises. The 
distance to be measured is the vertical 
distance from the center of A B up to F. 
It is not essential that the tube itself shall 
be vertical. In fact, it is common in prac- 
tice to connect a short glass tube GH 
to the pressure point by means of a rub- 
ber hose H. In either case the vertical 
distance to be measured will be the same, 
i.e, to the upper surface of the liquid 
column. If there is any flow through the 
pipe .4 B, then the connections should be 
at right angles to the interior surface, for 
if they are inclined toward or against the 
current, the pressure will be greater or 
less than the actual pressure on the inner 
surface of A B. 

If the columns are of water, then each 
foot of head would create a downward 
pressure of 0.434 pound per square inch 
and would be holding down an upward 
pressure of the same intensity. One pound 


pressure per square inch would, therefore, , 


be represented by a hight of water col- 
umn of 


I 
= 2.30 
0.434 
feet, or 27.648 inches. As 27.648 inches 
in hight of water column is required per 
pound pressure, then 1 inch hight of water 
coiumn will represent 


I 
Wee = 0.0361 
pounds. When, however, it is desired to 
express pressure due to any given head 
or hight of water column in pounds per 
square inch, it is best to multiply the head 
in feet by 0.434. 


MERCURY-COLUMN GAGES FoR HIGH 
PRESSURE 
In measuring heads under, high pres- 
sures there are many situations in which 


it is impractical to employ the water-col- 
umn gages on account of the great hight 
required, and hence mercury - column 
gages are used. Referring to Fig. 3, if 
A B represents a column of water in one 
leg of the U-shaped tube A BCD, then 
the downward pressure created by it at B 
may be balanced by the upward pressure 
from a heavier liquid like mercury occupy- 
ing the space BCD and an additional 
portion DE of the leg F. As B and D 
are at the same level, the pressure at B 
will be the same as at D. Pressure at D 
being due to the hight of the mercury col- 
umn D E above the level B D, the column 
DE therefore affords a mercury column 
pressure for measurement of downward 
pressure at B. As mercury weighs 13.6 


times as much as water, each inch hight 
of mercury column DE will balance 13.6 
inches of the column AB. The mercury 
BCD may be regarded as a balanced, 
frictionless plug or piston employed for 
transmitting pressure from one leg of the 
U-tube to the other. 

The head or hight of a water column 
may, therefore, be expressed in inches of 
mercury column; each inch of mercury 
column, being equivalent to 13.6 inches or 
1.133 feet head of water, would equal 


1.133 X 0.434 = 0.491722 


pound pressure per square inch. 

For general purposes, mercury U pres- 
sure gages are usually made of stout glass 
tubing in the form of a simple U-tube 
ABC, Fig. 4, secured to a board or other 
support. One upper end C is left open to 
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- atmosphere, while the other leg 4 is 
provided with a stop-cock E below which 
a tlexible hose or rigid pipe connection P 
is made with the fluid whose pressure is 


to be measured. A scale, laid off in 
inches, is fixed between the tubes. Direct 
measurement of pressure “in inches of 


mercury” is made by taking the differ- 
ence of readings on the scale; ie, IV 
and H being the respective levels of mer- 
cury, the value of the reading W is de- 
ducted from the value of the reading H. 
To eliminate errors due to unequal col- 
umns of water in the connecting pipe P 
and leg A, the cock E is provided for 
partially filling A with water before the 
pipe or hose P is connected to the vessel 
containing the water or cther fluid whose 
pressure or head is to be determined. 
When reading the gage, E is closed, but 
to insure a solid column of water in P, 
the cock E should occasionally be opened 


—Water 


Mercury 


FIG. 3 


slightly to permit the escape of air or 
other gases liberated by the liquid in P. 
The pressure measured will then be due 
tc a head of water measured upwards from 
the level of the surface W of the mercury 
in the leg A. 
ComMeRcIAL Forms or Mercury 

Fig. 5 shows a portable form of a mer- 
cury piezometer used for determining the 
head or pressure in water mains. The 
upper end A is open to the atmosphere 
and through it mercury may be poured, 
the cock B being opened and C closed. 
Connection having been made to the water 
main by the hose or pipe CD, the air 
cock B is closed and C is opened. Water 
from the main is then admitted at D, and 
air is allowed to escape at B. Water from 
the main pressing the mercury down in 
causes it to rise in the leg F. 


the leg E 
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The difference of levels at E and F is 
noted, and the hight of E above the 
main is also noted. The vertical distance 
E to F in inches, multiplied by 1.133, gives 


B 


the head in feet above E, to which we 
must add the hight of E above the main 
to obtain the actual head in feet of water 
pressure in the main. 

When used for low pressures or pres- 
sures below that of the atmosphere, U- 
tube pressure gages are usually called 
manometers. Fig. 6 shows a commercial 
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FIG 6 FIG. 7 
form of manometer sold by gage makers 
for determining the pressure of illuminat- 
ing gas. Two glass tubes joined together 
in the U-coupling A have a scale fastened 
between them which -is laid off in inches 
and fractions above and below o, to 
which point the tubes are to be filled with 
water. The brass siphon tube S, which is 
connected to one of the tubes at its upper 
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end, may be screwed on any gas fixture 
in place of a gas burner. To determine 
the pressure, the difference of water level 
in the two tubes is read off in inches of 
water pressure, while S is connected. 

A commercial form of stationary open 
mercury gage is shown in Fig. 7. The 
cast-iron trough 7, containing mercury, 
has a pipe connection in its cover for re- 
ceiving the pressure to be measured. A 
stout glass tube is mounted on a standard 
which is supported by the trough, forming 
a connection with the interior of the 
trough near its bottom. Pressure from a 
gas or liquid introduced on the top of the 
mercury in the trough forces it up the 
glass tube until balanced by the column 
of mercury in the tube. The scale is laid 
off in divisions to represent pounds pres- 
sure per square inch, or feet of head, or 
sometimes the gage is laid off in pounds 


B 


per square inch on one side of the tube 
and feet of head other. When 
there is no pressure on the instrument, the 
column should stand at zero on the scale. 
If it does not, the level of the mercury 
in the trough can be raised or lowered by 
raising or lowering a screw which pro- 
jects into the space occupied by the mer- 
cury. 


on the 


Fig. 8 shows a form of open-end mer- 
cury-column gage used for indicating the 
hight of water in elevated tanks. Con- 
nection from the tank is made with the 
mercury well, shown in the lower part of 
the figure, in such manner as to introduce 
water from the tank on the surface of the 
mercury contained in the well, the mer- 
cury tube dipping well below the surface 
of the mercury. The scale shown in the 
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upper part of the figure may be laid off 
to indicate feet or inches of water in the 
tank. Mercury being taken as 13.6 times 
the density of water, each space on the 
scale corresponding to a foot hight of 
water would equal 


12 


73.6 = 0.882 


inch. The best practical method of laying 
off the divisions on the scale is to mark 
the standing of the mercury when indi- 
cating the highest and lowest levels of 
water in the tank, then to divide up the 
scale between those points into the same 
number of equally spaced divisions as 
there are feet of water to be measured. 

For measuring pressure in different sec- 
tions of closed flumes and penstocks of 
water-wheels where ordinary heads are 
employed, one or more open-end, vertical, 
water piezometer tubes are used. These, 
as shown in Fig. 9, are usually made up 
of steam pipe connected at the point 
where the pressure is to be determined, 
the upper end of the pipe being pieced 
out with glass tubing, through which the 
water level in the piezometer can be seen, 
and provided with a scale board laid off 
in feet and tenths of feet above the level 
of A or any other datum level. 

An additional gage column DE, with 
side outlets located at known hights, is 
frequently employed where it is desired 
to make approximate determination of the 
standing of water in the piezometer with- 
out the inconvenience of going up to the 
elevation necessary to observe the scale 
BC. Each of these outlets has its sepa- 
rate discharge pipe carried down to a con- 
venient point for opening the try- 
cocks K K. 

Probably the highest mercury column 
ever used was employed by E. H. M. 
Amagat, who in 1880 worked with a col- 
umn over one-fifth of a mile in hight. 
The actual hight of this column was 327 
meters or about 1072.9 feet. By means 
of this column he was enabled to create 
and accurately measure pressures up to 
6600 pounds per square inch. His experi- 
ments were undertaken to determine how 
the various gases, nitrogen, hydrogen, air, 
oxygen, etc., departed from Mariotte’s 
law when subjected to great pressures. 
This enormous mercury column was 
erected in the shaft of a coal mine at 
Verpilleux, near St. Etienne, France. The 
mercury column was contained in steel 
tubing of about 5¢ inch diameter of bore 
and about 2 inches outside diameter, 
joined together in short lengths with 
special couplings and side outlets for- de- 
termining the various hights of mercury 
column employed. 


MEASURING ENORMOUS PRESSURES 


For measuring very great pressures, the 
chief drawback with the simple mercury 
tube is the mechanical difficulty of con- 
structing and using a sufficiently high col- 
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umn of mercury. Fig. 10 represents Des- 
goffe’s manometer, a form of mercury 
gage constructed on the principle of the 
hydraulic press, though it may be said to 
operate in a directly opposite manner. 
The instrument is, in fact, employed to 
measure the enormous pressures reached 
in the cylinder of the hydraulic press and 
for other purposes where high pressures 
are to be measured. Fig. 10 gives a gen- 
eral view of one of these gages and Fig. 
It shows a sectional view of the principal 
parts. In these illustrations, V is a strong, 
circular, iron cylinder, with piston D and 
piston-rod P which acts as a plunger in 
the cylinder C. The lower part of V con- 
tains mercury, which has free communica- 


FIG. Io 
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tion with the vertical glass column 
The mercury is covered with a thin layc~ 
of water, and above that is a thin bv. 
strong rubber diaphragm, which is bolte.| 
down with an iron ring. The end of the 
plunger P moves water-tight in the cyli: 
der C. The pipe H is connected to tl. 
vessel in which the pressure is to be mea 
ured. 

Before pressure is admitted into C, ti 
mercury in the glass tube stands at tle 
lowest division of the scale A. Sup- 
posing the area of P to be 1/100 part of 
the area of the piston D, then the unit 
area of P will be sustained by 100 units of 
area of D. Consequently, each 100 pounds 
pressure per square inch on P will create 
only one pound pressure per square inch 
on D and the mercury contained in I’. 
The mercury column A would therefore 
rise only 1/100 part as far as it would if 
directly attached to H. As 1 inch of mer- 
cury column balances 1.133 feet of water 
column in the same U-tube, neglecting the 
small amount of pressure required for de- 
pressing the diaphragm, a rise of mercury 
column of 1 inch would be equivalent to 
1.133 X 100 = 113.3 feet of water column, 
while 10 inches would be equivalent to 
1133.0 feet of water column. - This, as we 
have seen, would be equivalent to 


1133 X 0.434 = 491.7 
pounds pressure per square inch from the 
pipe H. 

By making D very great in proportion 
to P, enormous pressures can be measured 
by a comparatively short column of mer- 
cury A. But from the fact that an error 
is introduced from the resistance offered 
by the rubber diaphragm and the difficulty 
of reading a mercury column closer than 
about 1/20 of an inch, instruments of this 
kind are not to be relied upon for deter- 
mining pressure closer than the pressure 
indicated by 1/1o inch of the scale. 


Steam and Coal Consumption of. 
the Lusitania 


In a paper presented to the Institution 
of Naval Engineers recently, Thomas Bell 
gave the following figures of the actual 
steam and coal consumption of the “Lusi- 
tania’s” main and auxiliary engines at 
various speeds under conditions prevail- 


ing on official trials: 


Auziliary engines at various speeds under conditions prevailing on official trials, viz, turbo-generators 
exhausting to auxiliary condensers, other auxiliaries exhausting to heaters. 


Shaft horsepower 

Speed in knots 

Total consumption of auxiliaries in lb. per hour, 

Total consumption of turbines in lb. per hour. | 

Steam consumption of auxiliaries in lb. per, 
H.P.-hour 


Total steam consumption in lb. per H.P.-hour 

Temperature of feed water, deg 

Coal consumption in lb. per H.P.-hour 

Estimated coal consumption in tons on a voy-) 
age of 3100 nautical miles, allowing 20 tons) 

for galleys, etc = | 


284,500 


68,850 
25.4 
116,500 
879,500 


1.69 


12.77 
14.46 
165 
1.43 


vs 
li 
| 
li 
H 
li 
AA 
= 
34 13,400 | 20,500 33,000 48,060 | 
3. 15.77 18.0 | 21.0 | 23.0 
‘ee 71,000 76,400 | 85,700 | 96,700 
| 353,600 | 493,300 668,300 
5.3 3.72 | 2.6| 2.01 | 
yietiea: es Steam consumption of turbines in lb. per H.P.- 
hour 21.23 17.24 | 14.91 | 13.92 | 
26.53 20.96 | 17.51 | 15.93 
200 200 199 | 179 | 
2.52 2.01 1.68 1.56 
2,980 | 3,190 3,670 4,520 5,300 
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Another Flywheel Wreck 


Early Saturday morning, Aug. 1, a 12- 
ion flywheel burst at the works of the 
North Adams Gas Light Company, North 
Adams, Mass. The wheel belonged to a 
500-horsepower cross-compound condens- 
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air 500 feet and struck against the walls of 
the Arnold Print Works, across the river, 
knocking a hole about 2 feet in diameter 
through the brick wall. Another piece 
about 4 feet long dropped in the roadway 
on the same side of the river as the 
works and about 200 feet distant. The 


PiG. I. 


ing engine, making 135 revolutions per 
minute, and was 15 feet in diameter. 
For some reason not accounted for, the 
engine began to race, and before the emer- 
gency stop, which the engineer reached, 
could take effect, the wheel exploded, re- 
sulting in the damage shown in the ac- 


ONE VIEW OF THE WRECK 


shafting of the wheel was found com- 
pletely reversed after the accident, show- 
ing that it had been thrown into the air 
by the force of the explosion and twisted 
through a half revolution. 

Fortunately, no one was killed or in- 
jured, although Chief Engineer F. W. 


FIG. 2. ENGINE 


companying illustrations, which is esti- 
mated at about $10,000. 

The wheel parted into a great many 
pieces, crashing through the walls and the 
roof of the plant with terrific force. One 


piece of the wheel was hurled through the 


TOTALLY WRECKED 


Briggs and two other engineers were in 
The engine was 


the building at the time. 
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Due to reserved capacity, the plant was 
not crippled and is supplying light and 
power as usual. 


A Simplified Method of Starting 


Induction Motors 


By R. H. FENKHAUSEN 


In three-phase induction-motor opera- 


tion auto-starters for delta - connected 
Line 
Running Starting 
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motors may often be dispensed with by 


one of the units supplying current for the 
high-tension lines to Williamstown and 
Adams, and also for a ventilating fan in 
the central shaft of the Hoosac tunnel. 


the simple expedient of bringing out all 
six leads from the three phases and using 
a three-pole double-throw switch to con- 
nect the winding in “star” for starting and 


ie 
FIG. 2 
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“delta” for running, being careful not to 
have any of the phases opposed when 
reconnecting the motor. The diagram, 
Fig. 1, on page 289, shows the proper 
connections. This method gives 57 per 
cent. of the full voltage at starting, and 
in most cases this will give sufficient 
torque. 

Fig. 2 is the diagram of connections for 
a combined reversing controller and line 
switch for the same purpose, which is es : 
similar to one recently placed on the mar- FIG. I 
ket by a German concern. 


Indicator Questions Answered by 
N. A. S. E. Members 


Last November there was mailed to all 
of the subordinate associations of the Na- 
tional Association of Stationary Engi- 
neers a list of indicator questions, and 
invitations were extended to enter a con- 
test for three prizes: First, an indicator; —S- Exhaust 
second, a reducing wheel; third, a planim- : 

FIG, 2 


eter. The intention was to distribute 
the prizes and announce the winners on 
, April 1, 1908; sickness, however,, pre- 
vented carrying out the intention until 
summer was well advanced. Association 
No. 4, of Indiana, won the first prize; No. 
I, of Oregon, the second; and No. 9, of 
Wisconsin, the third. Distribution of the 
prizes took place in June. 

The questions, together with the cor- 
rect answers, were as follows: 

Question 1—Does the “tail rod” of the 
indicator piston introduce an error? 

Answer—No. 

Question 2—Should the drum spring 
have a uniform tension through the en- 
tire range of movement of the drum? 

Answer—No. The tension should in- 
crease as the cerd is drawn out. 

Question 3—Does an engine piston leave 
the crank end at the same rate of speed 
as from the head end? FIG. 3 

Answer—No. The piston travels per- 
ceptibly faster from the head end of the ~ 
cylinder than from the crank end. mr 

Question 4—Mark on the accompany- » 
ing diagram (Fig. 1) the points of cut- \ 


Seale 40 


off and release, also the admission line, 
expansion line, etc. \ 

Answer—The events are marked in the \ 
accompanying drawing (Fig. 2), admis- N 
sion, cut-off and release taking place | \ 
where the direction of the line changes. | | IN 

Question 5—What is the mean effective 
pressure of the accompanying diagram \ 
(Fig. 3), figured with ten ordinates, and \ | 
also with twenty? 

Answer—With ten ordinates the mean 
effective pressure is 56.15 pounds; with 
twenty ordinates, 55.8 pounds. See Fig. 4. | 

Question 6—What is the mean effec- | 
tive pressure of the accompanying dia- | 
gram (Fig. 5), taken with a No. 50 5 
spring? | 
Answer—o.25 pound negative. See Fig. 6. i 
Question 7—(See Fig. 7). K 
Answer—The hump and perpendicular 
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FIG. 5 


Positive 92.5 


Negative 95.00 


95 — 92.5 = 2.5 Neg. 
10) 2.5 


-25 Pounds Neg. 


What caused 
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_— Pin in Lever, working in 
a Slot in Crosshead 


FIG. 


line were caused by the drum striking 
hard against the top. 

Question 8—(See Fig. 8). 

Answer—The indicator cock was 
screwed into a tee in the center of the 
indicator pipe, with valves at or near the 
ends. One valve was wide open, the other 
partly open. 

Question 9—Why the difference be- 


How do you 
account for this? 
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think most nearly accurate, and which 
most inaccurate ? 

Answer—C is the most nearly accurate ; 
G is the most inaccurate. 


Ohio Electric Light Association 
Convention 


The fourteenth annual convention of 
the Ohio Electric Light Association will 
be held at Hotel Victory, Put-in-Bay, 
Ohio, on August 25, 26 and 27. An inter- 
esting program has been prepared. 


Steel Bands in Place of Leather 
Belting 


According to Frank S. Hannah, the 
United States consul at Magdeburg, it 
was stated in a recent issue of a German 
technical paper that the use of steel bands 
to take the place of leather belting for the 
transmission of power has been proved 
practicable, after repeated tests, by a firm 
in Charlottenburg. The following points 
of superiority are claimed for this new 
method: On account of its solidity a 
much narrower band can be used, one- 
sixth of the width of the usual leather 
band being sufficient. As a result of this 
the steel band is not so heavy as the usual 
leather band, and, as it can be very tightly 
adjusted, the distance between the engine 
and the machine is not a matter of im- 
portance, as is the case with the leather 
belting, where the transmission of power 
is dependent upon the weight of the hang- 


Same as E, but with Link 
set Level at Midstroke 


| 


10 


tween the accompanying cards (A and B, 
Fig. 9), which were taken from the same 
engine, with the same boiler pressure, the 
same spring and the same indicator? 

Answer—In taking card A, the indica- 
tor was attached the same as in Question 
8, both valves being wide open. 

Question 10—Which of the accompany- 
ing lever motions (see Fig. 10) do you 


FIG. 9 


ing belt. Careful and repeated experi- 
ments have shown that the entire loss of 
power is very small, and, as far as can be 
ascertained, will not exceed I per cent. 
Further, owing to the lightness of weight 
of the steel belting, it is claimed, the influ- 
ence of the centrifugal force is not so 
great and allows of a much increased 
velocity. 
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Can You Meet the Central Station 
Man ? 


Suppose the owner of your plant should 
say to you tomorrow: “Mr. Engineer, 
the electric company people say they will 
furnish me current at four cents a kilo- 
watt-hour. How much more or less is it 
costing us than that now?” 

Your job may depend upon the answer ; 
much of the importance and desirability 
of your job certainly does. How well 
prepared are you to give an intelligent 
and comprehensive reply? Have you a 
record of coal and supplies, of wages and 
repairs? Do you know anything about 
the charges for interest, -taxation, insur- 
ance and depreciation? Do you know how 
much, or rather how little, less it would 
cost to run the plant at a low pressure for 
heating than it is costing for light, power 
and heating, too? Can you prepare an 
intelligent statement of the case, show- 
ing that the mere shutting down of the 
engine or engines is not going to stop 
the expense chargeable to the plant, by 
any means, and that what it does not stop 
must be added to the electric company’s 
estimate? Do you know that upon your 
ability to do this may depend the decision 
which will make your situation one for an 
engineer or one for a janitor? 

There is nothing about the keeping of 
such a record which calls for masterful 
intelligence or a very large degree of 
knowledge. Just a little common sense 
and enough interest to keep a man at it 
all the year around, and it will pay a 
return upon the investment. 


As the Engineering Field Broadens 


Engineering has had many definitions, 
some qualifying and enlarging rather than 
actually defining, and all more or less in- 
definite. This is especially true of steam 
engineering, which is not an exact science 
that can be taught by chemistry or arith- 
metic with the use of textbooks, for in 
every plant different conditions obtain, 
and make it practically impossible for the 
engineer to take a particular paragraph or 
chapter and apply it to any special case. 
He must draw from his general store of 
knowledge, and his alone, for in his work 
he is practically shut out of daily associa- 
tion with his fellows engaged in the same 
line. How much the engineer knows 
about his business decides in what way his 
problems are solved, or whether they are 
solved at all, and his method of solving 
determines to a large extent his position 
in the field. 

In these days rapid strides are being 
made in all lines, and more and varied ap- 
plications of power are being brought for- 
ward than ever before. Every new de- 
velopment widens the field of the man in 
the engine room and calls*for a broader 
and more extensive knowledge of his pro- 


August 18, 1908. 


fession. Not many years ago a knowledge 
of the steam engine and boiler equipment 
was about all that was necessary. Now 
the engineer must be familiar with elec- 
trical machinery, the gas engine and pro- 
ducer and most of the later developments 
in auxiliary equipment. Aside from all 
this he should know the preliminary steps 
that must be taken in a power-plant in- 
stallation, something of the design and 
location of the machinery and the con- 
struction of the building, and at the same 
time he should be deeply interested in a 
hundred other things. 

With such a demand on his resources, 
it is not surprising that the serious 
minded engineer sometimes doubts his 
own ability and questions his knowledge 
of the profession; but it is safe to say 
that if the engineer makes the best of the 
opportunities that come to him, and oc- 
casionally makes an opportunity for him- 
self, he will not be passed unnoticed and 
his ability will gain the recognition so 
much desired. 


When the Chief was on the Job 


He was an old friend of his father and 
he had seen the boy grow up from a 
little shaver and succeed to his father’s 
position as chief of a large manufacturing 
plant. 

“Don’t you think you ought to come 
around some morning and see ‘Bill’ start 
these things up?” he asked, as they stood 
watching the steam turbine one afternoon. 
The turbine was one of the horizontal 
persuasion and had been running success- 
fully for some three years. 

“Start it up! Why, it’s nothing but a 
windmill run by steam. Anybody can 
start it up. All you’ve got to do is to 
open the valve,” said the chief contemptu- 
ously, and he passed on. 

A few months afterward, the assistant 
who had run the turbine so successfully 
went away on his vacation. The chief 
opened the valve and let the steam on, 
and it blew the “windmill” around at a 
lively gait; but he had neglected to start 
his oil pump. The bearings commenced 
to smoke and fry and he began to sizzle. 
None of the old standard remedies for 
hot bearings was of any avail, and the 
only sensible thing to do under the cir- 
cumstances he did not do. With a chief's 
ambition for a record of uninterrupted 
service, he would not shut down, but: let 
her run until the cylinder split and the 
machine had to go back to the shop. 

There is too much of a disposition to 
cultivate the impression that the turbine 
is nothing but a shaft with vanes on it. 
and that it needs less attention than an 
overshot water-wheel. There is too much 
willingness on the part of operating engi- 
neers to accept this representation at its 
face value. If the chief in question had 
taken the advice of his father’s friend and 
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irned how to care for the machine of 
which he was in responsible charge, if he 
had read the recent issues of Power AND 
Tue ENGINEER and seen what troubles 
these machines are subject to and what 
is necessary to avoid them, he would have 
been able to run his own plant while his 
assistant was away and would be today 
a successful chief engineer, instead of 
being discredited and out of a job. 


Analysis of Indicator Diagrams 


Careful analysis of indicator diagrams 
is a recreation that the engineer should 
indulge in as frequently as possible. Not 
only those diagrams which are found in 
the various textbooks which are in almost 
every engineer’s possession, but stray and 
freak diagrams that sometimes come 
under his observation should be subject 
to rigid analysis. Each line should be 
taken by itself and its influence on the 
other lines of the diagram and relation to 
the movement of the piston and the pres- 
sure exerted while the line was being 
drawn studied until its character and 
meaning are thoroughly understood. 
Speculation on the manner in which the 
diagram was made is of no small value, 
and will often account satisfactorily (to 
the speculator, at least) for the peculiar- 
shaped curves that could by no possibility 
be drawn under right conditions. 

Indicator diagrams are supposed to be 
records of conditions existing in the en- 
gine cylinder for the period during which 
the pencil was held upon the paper; but 
whether these records are true or false 
is a matter that should be determined be- 
fore credit is given to what they tell. 
Truth in the story told by the diagram is 
more to be desired than smoothly gliding 
curves and spider lines; although the 
operator who insists upon getting fine, 
sharp lines is usually just as fussy about 
other things and will see to it that the re- 
ducing motion is fairly accurate and in 
good order. He will also see that the 
cord is free from stretching tendency, 
that the attachments to the indicator to 
the cylinder are as direct and free from 
elbows and valves as possible, giving the 
instrument an opportunity to tell the truth 
as nearly as may be. 

Compression lines rise at the closure of 
the exhaust, following more or less closely 
the hyperbola, but sometimes a marked 
variation from this curve is noted. The 
compression line is drawn while the pis- 
ton is moving slowly as compared with 
its average speed, and the drum cord is 
either drawn out to near the limit or is 
nearly all in. If the cord stretches per- 
ceptibly, the motion of the drum will be 
retarded as the cord is drawn out and 
the drum-spring tension increases, and 
none of the lines drawn at this time will 
fll exactly where it belongs. Lost motion 
in the reducing motion itself is also pro- 
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ductive of error in the diagram. This 
would not be the case were the drum- 
cord tension sufficient to take up all the 
looseness and keep pressure upon all the 
pins and moving parts in the same direc- 
tion all of the time; but as such condi- 
tions are not obtainable, the effect of the 
lost motion is felt at the end of the dia- 
gram where the drum remains at rest for 
an instant after the piston-has started on 
the return stroke. This pause of the 
drum narrows the vertical space into 
which the end lines fall, changing the 
shape of the compression curve and fre- 
quently giving evidence of lead of steam 
valves, condensation and leaking exhaust 
valves where these conditions do not 
exist. Too great care in obtaining indi- 
cator diagrams cannot be exercised, for 
with the utmost caution used in guarding 
against inaccuracies the result will not be 
a mathematically exact record of the con- 
ditions in the cylinder. 


The Indicator Competition 


It has been stated by correspondents 
that exception has been taken by some 
members of the National Association of 
Stationary Engineers to an editorial which 
appeared in Power AND THE ENGINEER of 
June 16, assuming that engineers, particu- 
larly members of the National Association 
of Stationary Engineers, were being un- 
justly criticized. The editorial in ques- 
tion was written by a member of the asso- 
ciation, who holds that his membership 
gives him the right to criticize his 
brothers and attempt to stimulate them, 
in any fair way, toward excellence. If 
anybody read in that particular editorial 


even a hint of injustice or unfair- 
ness toward the engineer, he read 
something that was not in it. The 


indicator questions to which this editorial 
referred were, it is understood, sent to 
all of the subordinate associations in the 
National association, with the promise 
that on April 1, 1908, the prizes would be 
awarded and the winners announced. Un- 
fortunately, a long and serious illness 
prevented the manufacturer from attend- 
ing to the matter at the time promised. 
The answers to the questions were given 
to a committee who selected the three sets 
having the highest percentage of accuracy 
and upon the recommendation of this 
committee the prizes were awarded, the 
first prize going to No. 4 of Indiana, with 
83 per cent. of accuracy. The second prize 
was awarded to No. 1 of Oregon, with 76 
per cent., and the third to No. 9 of Wis- 
consin, with 74 per cent. 

When it is considered that the National 
Association of Stationary Engineers is 
purely an educational institution, and 
when the questions (published elsewhere 
in this number) are examined, it will be 
seen that the percentages are ridiculously 
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low. Some declined to enter the contest 
because it was considered undignified, 
some because they regarded it as an ad- 
vertising scheme in the outcome of which 
they had little confidence, and others have 
said that some of the questions could be 
answered in several different ways cor- 
rectly. 

Nos. 5 and 6 are the only questions in 
the list in which there could have been 
any variation in the replies. As a matter of 
fact, in the replies submitted there was 
less variation in these answers than in 
the answers to any of the other ques- 
tions, there being less than two per cent. 
difference between the highest and low- 
est results which inspired the statement 
that “the engineer is a careful and pains- 
taking worker in classes of work that re- 
quire manual skill.” In the answers to 
the other questions, in which mental 
effort, careful analysis, logical reasoning 
from cause to effect were required, great 
diversity of replies were received, and it 
was to these questions that the wrong 
answers were returned in every case ex- 
cept one, which justifies the statement 
that “in cases that need the faculty of 
reasoning from cause to effect, he is 
neither logical nor proficient.” 

In computing the mean effective pres 
sure of an indicator diagram by means of 
ordinates or by the use of the plani- 
meter, no two operators will arrive at 
exactly the same result, but if the work 
is carefully done the variation will be so 
slight as to be negligible. If a diagram is 
measured with the planimeter on a day 
when the barometer stands at or near 
30 inches, and then laid aside until some 
day when the mercury registers 29 and 
again measured, a noticeable difference 
in area will result; in fact, these differ- 
ences will probably be greater than the 
variation in results obtained by different 
operators on the same day. In view of 
this fact, the variation in replies to ques- 
tions 5 and 6 of less than two per cent. 
between the highest and the lowest is 
ample proof of the painstaking accuracy 
which the engineer puts into the work 
requiring manual skill, and when it is 
remembered that the engineer’s manual 
work is not conducive to the delicacy of 
touch required in the use of the plani- 
meter or pricking off uniform spaces upon 
diagrams for ordinate computation, the 
uniformity of results is remarkable. 

Careful examination of the question list 
on other pages of this issue will show that 
there are no catch questions or questions 
that could be answered correctly in con- 
tradictory terms. Nothing that has been 
written can, by the liveliest imagination, 
be construed into a “knock” at engineers 
or their associations. What they as a 


class lack was pointed out to them in a 
fraternal spirit by a member of the asso- 
ciation, who has always had the best inter- 
ests of the order in mind in his work and 
is proud of their achievements. 
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Devices 


Used 


~The Heine Superheater 


The Heine superheater, recently put 
into practical operation, is being manu- 
factured by the -Heine Safety Boiler 
Company, of St. Louis, Mo. It consists 
essentially of a header box, into cone side 


MUST BE NEW OR 


the fittings carries the hot gases direct 
from the furnace to the superheater 
chamber, where they make two passages 
around the superheater tubes, the flow 
of gases being controlled by a damper. 
When the damper is closed, as soon as 
the circulation stops and the heat from 


FIG. I. THE HEINE SUPERHEATER 


of which are inserted U-tubes, expanded 
into the tube holes. The outer head of 
this header box is fitted with hand-holes, 
to give access to the space between the 
two heads, which are supported by means 
of hollow stay bolts, through which a 
soot blower may be introduced for clean- 
ing the exterior surfaces of the tubes. 
Fig. 1 shows these points, also the method 
of installation. 

By referring to Fig. 2 it will be seen 
that the header box is divided into three 
compartments by means of light sheet- 
iron diaphragms, which causes the steam 
to pass four times through the tubes. 
The superheater is placed at the side of 
the shell of the boiler, just above the 
gas passage from the boiler. The device 
may be used singly, or in two parts con- 
nected together one on each side of the 
boiler and above the water line. 

A small flue built in the side wall of 


INTERESTING 


the gases in the superheater is absorbed, 
saturated steam will be delivered. The 
various degrees of the superheat are ob- 
tained by opening the damper as desired. 

The usual steam outlet from the boiler 
proper is connected into the lower open- 
ing of the superheater box, the steam 
passing into the tubes of the lower com- 
partment, where it passes into the sec- 
ond set of tubes connecting with this 
space, and through them, rising finally 
into the third or top compartment and 
out through the top opening into the gen- 
eral piping system. 


A New Permanent Magnet, Direct 
Current Ammeter and Volt- 
meter 


Recent improvements in factory meth- 
ods and in design features by the West- 
inghouse Electric and Manufacturing 
Company have rendered practicable the 
production of a small-sized switchboard 
instrument of the permanent-magnet type, 
at prices comparable with those of the 
best moving-iron instruments previously 
available. These instruments are made as 
ammeters and voltmeters, and are 
mounted in neat black “electrose” cases, 
5 inches in diameter, rear-connected, with 
circular beveled-glass front plates. Ow- 
ing to the form and disposition of the per- 


FIG. 2. HEADER CONSTRUCTION, HEINE SUPERHEATER 
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anent magnets, an iron case is not nec- 
-sary for shielding against the effects of 
xternal fields. 

The voltmeters are self-contained, in- 
‘uding their external resistances, in any 
capacity as high as 300 volts, and the am- 
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tal magnetic reluctance of the air-gap too 
high. 

Fig. 2 is an internal view of the meter 
mechanism with the case removed, and 
Fig. 3 shows one of the permanent mag- 
nets removed from the meter. The latter 


meters are operated from external shunts, 
the shunts of the capacities up to and in- 
cluding 75 amperes being mounted directly 
on the meter studs. The scale divisions 
are uniform, and the total length is al- 
most the same as that found in the usual 
7-inch meters. 

From a technical point of view, the 
most interesting feature of these instru- 
ments is the “single air-gap” construction, 
which differs considerably from the ori- 
cinai D’Arsorval construction with two 
air-gaps in series. The principal advan- 
tages of the single air-gap construction in 
permanent-magnet meters are, briefly, the 
possibility of removing the moving ele- 


1G, 2, INTERIOR OF COMPLETE MOVEMENT 
ment from the magnetic structure without 
interfering with the magnets or removing 
their pole-pieces; the facility with which 
the coil can be made to balance the weight 
: the pointer and the ability to use larger 
‘gap clearances without making the to 


FIG. 3. SHOWING ONE OF THE MAGNETS 


RE MOVED 


view also shows clearly the construction 
of the pole-pieces and the disposition of 
the single air-gap. The two magnets 
form consequent poles at the pole-pieces 
and the lower pole-piece is cut away to 
admit one side of the pivoted coil. 


The Michigan” Automatic 
Drain Valve 


A device for saving cylinder oil and 
preventing the drippings from besmear- 
ing the cylinder casing is being manufac- 
tured by the Michigan Lubricator Com- 
pany, Detroit, Mich. It consists merely 
of a ball float which works freely in a 
cage, as shown in Fig. 1. The float rises 


FIG. I. DRAIN VALVE 
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and falls with the water level in the lubri- 
cator cup, always remaining below the 
level of the oil but at the surface of 
the water, when the reservoir contains 
both oil and water. , 

When about to fill a lubricator fitted 
with this drain valve, the water. level 
will be near the top and the ball float at 
the top of the cage. Upon opening the 
drain plug, the water level will fall, and 
when below the top of the cage, the ball 
float will descend with it to the bottom 
of the reservoir and, seating, retains the 
oil in the reservoir, the water having 
been drained out. After filling the res- 
ervoir, the float unseats itself when water 
accumulates, and with the 
level to the top of the cage. 

When the reservoir is to be cleaned or 
blown out with the ball float is 
unseated by screwing the drain plug near- 


rises water 


steam, 


FIG. 2. APPLICATION OF DRAIN VALVE 


ly to its seat, when the pin projecting 
from the top raises the float sufficiently 
to permit the reservoir to be entirely 
emptied, after which the plug is screwed 
into its seat and the lubricator filled. Fig. 
2 shows the device attached to a lubri- 
cator. 


A process for protecting iron and steel 
from rust has been invented and patented 
by a_ resident England. 
This consists in immersing the article ina 


of Birmingham, 


hot phosphorized solution containing an 
ivon compound. The surface of the iron 
is converted into a mixture of ferrous and 
ferric phosphates, and presents a pleasing 
dull-black appearance. This process makes 
the iron highly resistant to corrosion, and 
is being applied to all kinds of light engi- 
neering work, such as cycle frames, gun 
barrels, stampings, and press work. 
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Personal 


Prof. William Kent, for five years dean 
and professor of mechanical engineering 
in the College of Applied Science, Cor- 
nell ‘University, announces the termina- 
tion of that connection. He expects to 
devote a year to literary work, especially 
the revision of his two books, “The Me- 
chanical Engineer’s Pocket Book” and 
“Steam Boiler Economy,” but is open for 
engagement either in educational or engi- 
neering lines. 


Obituary 


Harris Tabor, of the Tabor Manufac- 
turing Company, Philadelphia, inventor of 
the Tabor steam-engine indicator, the 
Tabor throttling governor, and other me- 
chanical appliances, died Wednesday, July 
29, as the result of a cold following in- 
juries received in an automobile accident 
on July 4, 1907. Mr. Tabor was born in 


THE LATE HARRIS TABOR 


Clarence, N. Y., January 26, 1843. In 1882 
he became superintendent of the Hartford 
Steam Engine Company, and in 1883 went 
to Pittsburg to become superintendent of 
the Westinghouse Machine Company’s 
works, where he remained nearly two 
years, after which he opened offices in 
New York City. He was an active mem- 
ber of the American Society of Mechani- 
cal Engineers. 


A 4oo-foot chimney to carry off fumes 
from the assay furnace is a feature of the 
new Io-story assay-office building of the 
United States Treasury Department, which 
is under construction in New York City. 
The tall chimney is intended to carry the 
poisonous fumes entirely above the sur- 
rounding high office buildings in the 
neighborhood, and thus eliminate the 
nuisance which has been caused by them. 
—The Engineer. 
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Business Items 


On July 28-31, at Ashland, Ohio, occurred 
the annual convention of the traveling salesmen 
employed by F. E. Myers & Bro., pump makers. 
There were felicitous talks by the partners and 
encouraging reports from the men, resulting 
in the meeting being of mutual benefit. There 
were diversions also, such as automobile and 
trolley rides, base ball, ete 


The Farmers’ Coéperative Brick and Tile 
Company, of Mason City, lowa, has awarded 
a contract to the Minneapolis Steel and Mach- 
inery Company for its complete power plant, 
including a 20x48-inch heavy-duty Twin City 
Corliss engine, three 72-inch by 18-foot  hori- 
zontal return-tubular boilers, a 500-horsepower 
feed-water heater and a triplex boiler-feed pump. 


Forty years ago Adam Cook established the 
Albany Lubricating Compound and Cup Com- 
pany in the city of Albany, N. Y., manufac- 
turing ‘“‘ Albany Grease” and specialties in oils 
and lubricating devices, and now for seventeen 
years the entire manufacture of these products 
have been solely made by Adam Cook’s Sons, 
of New York, the firm being composed of the 
sons of Adam Cook, the originator of ‘‘ Albany 
Grease.”” Adam Cook’s Sons now occupy 
two large buildings located at 313 West street 
and 520 Washington street, New York City, 
having increased the output and capacity tre- 
mendously since the founder started business 
in the Albany ‘‘hole in the wall,’”’ at the time 
supplying a local trade only. Adam Cook’s Sons, 
who are the only makers of ‘‘ Albany Grease,” 
attribute the magnitude of their business to the 
great care that has continually been given the 
manufacture of their product and in a great 
measure to persistent advertising, having used 
a large amount of space and conspicuous posi- 
tion in prominent journals which reach the 
engineering profession throughout the world. 
““Albany Grease’? can now be had from respon- 
sible engine- and mill-supply houses, hardware, 
oil and auto-supply dealers in every country 
on the globe. 


Among the many improvements that are 
being made by the Tennessee Coal, Iron & Rail- 
road Company, at the Ensley, Ala., plant, since 
passing into the hands of the United States 
Steel Corporation, is the providing for a supply 
of soft, clear water for boiler feed. A contract 
has just been entered into with Wm. B. Scaife 
& Sons Company, of Pittsburg, Penn., to remodel 
the present water-softening and _ purifying 
system and convert it into a ‘“*We-Fu-Go” 
system (intermittent type), with a capacity 
for 35,000 horse-power of boilers. All apparatus 
will be discarded except four large tanks in,use 
with the present system, and the new system 
will consist essentially of eight large treating 
and settling tanks equipped with patented 
mechanical stirring devices, and eight large 
patented mechanical gravity filters. The filters 
will be installed in a building, in which will be 
located all the valves, etc., for operating the 
system. The arrangement of the piping will 
be such that any or all of the treating tanks can 
supply water to any or all of the filters. This 
installation, having a capacity of 3,360,000 
gallons of water per 24 hours, will be the largest 
intermittent-type-water-softening and purifying 
system in the world. The water taken from 
Yellow creek in its natural condition contains 
about 15 grains per gallon of scale-forming 
solids in solution. By means of the improved 
softening system it is anticipated that the scale- 
forming solids in solution will be reduced to a 
minimum and the formation of scale in pipe lines, 
heaters and boilers wil) be entirely prevented. 
This system will be the thirty-second plant 
installed for the steel corporation by Wm. B. 
Scaife & Sons Company; the most recent installa- 
tion to be completed being a 25,000 horse-power 
‘“We-Fu-Go”’ system for the American Steel and 
Wire Company’s Newburgh works, Clevelane, O. 
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New Equipment 


Dissen & Schneider, Houston, 
establish a cold-storage plant 


Texas, \ 


The Paxton (Ill.) Electric Company is « 
sidering the installation of an ice plant. 


W. H. Harrington, Dakota, Minn., is havi 
plans prepared for a cold-storage addition. 


The Vacuum Ice Company, Baltimore, M 
will erect a new plant to replace the present o:. 


A new power plant will be installed in {\- 
city hospital at Springfield, Ohio, to cost $15,000, 


Citv Council of Basie City, Va., is considerii: 
the installation of an electric-light and pow r 
plant. 

C. W. Southward, Wichita, Kans., is having 
plans made for a cold-storage building to cost 
$10,000. 


It is reported the St. Louis (Mo.) Independent 
Packing Company will build a cold-storage 
warehouse. 


The Nevada (Iowa) Electric Company will, 
it is reported, install an additional engine and 
generator. 


It is reported the Glencoe (Minn.) Electric 
Light Company contemplates the installation 
of steam turbines. 


The Unaka Tanning Company, Newport, 
sTenn., will erect an electric plant to furnish 
power for its plant. 


The Cudahy Packing Company, of Omaha, 
Neb., contemplates establishing a cold-storage 
plant at Temple, Texas. 


The East Point (Ga.) Light and Power Com- 
pany is planning to erect an electric-light plant 
and water works system. 


The city of Clarendon, Ark., contemplates 
installing a water and sewer system. About 
$45,000 will be expended. 


The Shelbourne Falls (Mass.) Electric Light 
and Power Company has bought a site on which 
it is planned to build a new plant. 


The People’s Gas and Electric Company, 
Burlington, Iowa, is contemplating extensive 
improvements, including another boiler, etc. 


A new boiler, engine and generators will: be 
installed in the municipal electric-light plant 
at Graceville, Minn. H. A. Raitz, superintendent. 


The Brunner (Texas) Water and Light Com- 
pany has secured a franchise to furnish water 
and light. Will erect and equip electric power- 
house. 


The Retail Merchants’ Association, of Belle- 
ville, Ill., is considering plans for the construc- 
tion of an electric-light plant at a cost of about 
$20,000. 

The Rangeley (Maine) Light and Power 
Company is considering doubling its output. 
This will involve an expenditure of about 
$50,000. 


The question of installing a new generator 
in the municipal electric-light plant at Columbia, 
Ill., is under consideration. E. L. Rauch, 
manager. 


The Public Service Corporation of New 
Jersey has awarded contract for the erection 
of a power house on its property in Marion, 
Jersey City, N. J. 

It is reported that about $30,000 will be 
expended for remedeling the municipal elec- 
tric-light plant at Atchison, Kan. Fred Gid- 
dings, city engineer. 


The Coney island & Brooklyn Railroad 
Company is building a new power house at 
Smith and Ninth streets, Brooklyn, N. Y.. 
and placing its wires underground. About 
$1,000,000 will be expended. D. W. Sullivan. 
superintendent. 
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ECONOMICAL 
PRESSURE 


The MINIMUM PRES- 
SURE at which your ma- 
chinery can be operated to 
its fullest capacity is ECO- 
NOMICAL PRESSURE. 
Every pound above, means 
waste of steam and fuel. 
Every pound below means 
reduced efficiency — lazy, 
slothful machinery and a 
continual loss of money. 


ECONOMICAL PRES- 
SURE can be maintained 
in your plant through the 
use of the AMERICAN- 
COMBINED PRESSURE 
AND RECORDING GAUGE. 
It shows the slightest fluctu- 
ation. It records the exact 
pressure carried every 
minute of the 24 hours and 
the evidence is in legible and permanent form. It brings economical and safe 
operation down to actual and positive facts by showing when and where the 
leaks occur, thus permitting you to correct them. 


The AMERICAN COMBINED PRESSURE and RECORDING GAUGE is 
made for all pressures—water, steam, gas, oil, air, etc., and is guaranteed 
perfect. 


Circular 3-B describes it. 


If your jobber does not carry “The American” specialties and will 
not procure them for you, we will ship to you direct from our factory. 


American Steam Gauge & Valve Mfg. Co., 


208-220 Camden Street, Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 


Pittsburg, Frick Bidg. Annex. San Francisco, 247 Pine Street . 
Montreal, 444 St. James Street. Los Angeles, 213 So. Los Angeles Street. 


When ordering gauges, valves, indicators and kindred appliances for governing, indicating, measuring, recording 
and controlling steam, air, gas, oil, ammonia and all other pressures, be sure to specify those manu- 
factured by us. Your interests can be best served by the protection they afford. 
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New Catalogs 


Erie Engine Works, Erie, Penh. Catalog. 
Engines «nd _ boilers. Illustrated, 52 pages, 
6x9 inches 

Du Bois Iron Works, Du Bois, Penn. Cata- 
log. Gas and gasolene engines. Illustrated, 
& pages, 6x9 inches. 

H. G. Osborne, 74 Cortlandt street, New York. 
Booklet. Osborne extension brick drill. Illus- 
trated, 34x6 inches. 

Emerson Electric Manufacturing Company, 
St. Louis. Bulletins. Single phase induction 
motors. Illustrated. 

The Bristol Company, Waterbury, Conn. 
Catalog. Staggered point steel belt lacing. 
Illustrated, 34x6 inches. 

Olney & Warren, 66 Centre street, New York. 
Catalog. Gas gasolene’ engines.  Illus- 
trated, 6 pages, 34x64 inches. 

Glacier Metal Company, 116 Broad street, 
New York. Catalog. Anti-friction metal.  Il- 
lustrated, 20 pages, 6x9 inches. 

The Hess-Bright Manufacturing Company, 
Philadelphia, Penn. Catalog. Ball bearings. 
Ailustrated, 34 pages, 6x9 inches. 

American Spiral Pipe Works, Chicago, Ill. 
Pamphlet No. 22. Taylor spiral riveted pipe. 
Illustrated, 16 pages, 8x10 inches. 

Crocker-Wheeler Company, Ampere, N. J. 
Bulletin No. 105. Polyphase induction motors. 
Ailustrated, 12 pages, 74x10 inches. 

Simonds Heating and Specialty Company, 
Detroit, Mich. Booklet. Automatic vacyum 
walves. Illustrated, 18 pages, 34x6 inches. 

The Jeffrey Manufacturing Company, Colum- 
bus, Ohio. Bulletin No. 25. Handling coal 
and ores. Illustrated, 48 pages, 6x9 inches. ° 

American Steam Gauge and Valve Manu- 
facturing Company, Boston, Mass. Catalog. 
Gauges. Illustratea, i28 pages, 6x9 inches. 

P. H. & F. M. Roots Company, Connersville, 
Ind. Catalog. Smelting and high pressure 
blowers. Illustrated, 42 pages, 74x10 inches. 


‘Northern Engineering Works, Detroit, Mich. 
Booklet No. 24. Electric traveling cranes, 
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hand power cranes, etc. Illustrated, 32 pages, 
3x54 inches. 


Weber Gas Engine Company, Kansas City, Mo. 
Brochure No. 60. ‘‘Down-draft’’ suction gas 
producer for bituminous fuels. Illustrated, 4 
pages, 4x9 inches. 


Asbestos Protected Metal Company, Canton, 
Mass. Catalog. Asbestos protected metal for 
siding, roofing and ceiling. Illustrated, 30 
pages, 5x74 inches. 


Armstrong Manufacturing Company, Bridge- 
port, Conn. Catalog. Stocks and dies, water, 
gas and steam fitters’ tools, pipe threading 
machines. Illustrated, 52 pages, 5x7 inches. 


Robt. Wetherill & Company, Chester, Penn. 
Catalog. Williams vertical compound medium 
speed engine. Illustrated, 20 pages, 6x9 inches. 
Catalog. Williams ‘*Monogram” vertical duplex 
compound engine. Illustrated, 20 pages, 6x9 
inches. 


Help Wanted 


Advertisements under this head are in- 
serted for 25 cents per line. About six words 
make a line. 


AN ENGINEER in each town to sell the 
best rocking grate for steam boilers. Write 
Martin Grate Co., 281 Dearborn St., Chicago. 


WANTED—tThoroughly competent steam 
specialty salesman: one that can sell high- 
grade goods, Address M. Co.,’’ Power. 


WANTED—Salesman 6n commission for 
high grade power specialties. Address, stat- 
ing experience, Chas. T. Luce Co., 160 Con- 
gress St., Boston, Mass. 


Situations Wanted 


Advertisements under this head in- 
serted for 25 cents per line. About six words 
make a line. 


ENGINEER will pay $50.00 commission to 
anyone who secures or helps him secure a posi- 
tion as engineer, assistant engineer or station 
man in Rocky. mountains or West. Box 14, 
Power. 

POSITION as superintendent or manager. 
Wide and_ successful experience in marine, 
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mill, pumping engines, hydraulic and steam 
turbines and Corliss engine manufacture, in- 
stallation and operation. Box 26, Power. 

CHIEF ENGINEER of large industria! 
plant desires change; active and alive, an exper: 
with indicators and testing apparatus, ca: 
keep operating expenses at proper figures 
Box 27, PoweEr. 

COMMERCIAL ENGINEER, I8 years’ experi 
ence, steam, gas, electric machinery, would 
represent manufacturer New York. Manager 
sales manager, electrical, mechanical lines 
Any location. Box 12, PoweEr. 


Miscellaneous 


Advertisements under this head in- 
serted for 25 cents per line. About six words 
make a line. 

ALL PRACTICAL ENGINEERS should ap- 
ply to Wm. O. Webber, Consulting Engineer, 
432 Exchange Bldg., Boston, for information 
concerning tables on all engineering subiects. 

PATENTS secured promptly in the United 
States and foreign countries. Pamphlet of 
instructions sent free upon request. CC. L. 
Parker, Ex-Examiner U. S. Patent Office, 4 
Dietz Bldg., Washington, D. C. 


For Sale 


Advertisements under this head in- 
serted for 25 cents per line. About six words 
make a line. 

FOR SALE—20x48 Wheelock engine and 
two 72”x18’ high pressure tubular boilers in 
good condition cheap. Address ‘ Engineer,” 
Box 2, Station A, Cincinnati, Ohio. 

FOR SALE—500 H.P. double Corliss engine, 
250 H.P. each side. 23x26, slow speed. This 
engine is in excellent condition and can be 
had at a bargain. Address, Fall River Bleach- 
ery, Fall River, Mass. 

FOR SALE—One Western 150 kw., 3-phase, 
1100-volt alternator, with excitor and rheo- 
stats; and one 16x20 Russell automatic engine. 
Good condition, cheap. The Machinery Sales 
Co., E. L. Wyler, Receiver, Cincinnati, Ohio. 


150 HORSE-POWER tandem compound 
Corliss engine, in good order; 16-ft. wheel; 24- 
in. face. F. W. Iredell, 11 Broadway, New York. 

GAS ENGINES. Two 25-horse-power two- 
cylinder: Nash, hit-and- -miss gas engines. Also 
two 15-kw., 110-volts Westinghouse dynamos. 
Also Kohler Bros. switchboards, and a gas 
purifier. All the above used only about two 
years, and in good condition. Box 29, Power. 

FOR SALE—250 H.P. Green Corliss engine, 
20’x48” cylinder. 14’x32” fly-wheel, in good 
condition. Cheap for cash. W. B. Firmin, 
715 Chestnut Street, Philadelphia, Pa. 
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American District Steam Co....109 | Clark Bros. Co..............-. 111 | Franklin Boiler Works Co...... 103 | Kewanee Boiler Co............ 103 
American Engine Co........... 112 | Climax Smoke Preventer Co.... 93 Keystone Lubricating Co., 
American Goetze Gasket and Cling-Surface Co.............. 61 | Gardner Governor and Separator a! 1 and 115 
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American School of Correspond- Cooper’ Co., 110 General Electric Co............ 112} Lammert & 87 
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PINGING 109 | De La Vergne Machine Co. ....109 | Hammel Oil Burner Co. 93 | McLeod & Henry Co..... 
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240 THE TEMPERATURE TO EXPECT 240—1| 


230 230- 


What is the temperature of the feed water entering your boilers? It 
is important for you to kriow this, because then you can speculate as to 
the temperature which you have a 


oO right to expect, taking into account oO 
the amount of exhaust steam that you 
have available and the amount of hot 
water that you require. Just because 
you have a heater it does not follow ‘ 


that you are getting the full tempera- 
ture. Lack of temperature means loss of coal. 


More than likely if you have a closed heater and have been using it 
] 9 O for some time you are not getting more than 150°, 180° or 190°. You 1 9G O 
ought to have 210°. 


, ] 8 O Here is what a writer in one of the engineering papers says in a recent l 8 O 
article on this subject: 


“The association of closed heater manufacturers agreed to rate heaters 


l 7 O on a basis of one-third of a square foot of heating surface per horse-power, l y O 
or one square foot to each three horse-power. The only apparent reason 
for such action is that it reduces the price of a heater per horse-power, 


l 6 O although it does not necessarily make a low priced heater per square ] 6 O' 


foot of heating surface. They also claim that a final water temperature 
of 200 degrees ts about all that can be expected with this rating.”’ 
1 50 Very true,—and when the heating surface has become fouled with 1 50 


scale on one side and with grease on the other, the temperature will be 


1 A O lower still. 1 A O 


And each 10° F. falling off in feed water temperature means 1% more 
on the coal bill. 


| 3 O Where the supply of exhaust steam is limited, as it commonly is in 1 3 O 
modern plants, a closed heater, even if it be as large as all outdoors, can- 
] y) O not give as high a temperature as a COCHRANE HEATER gives. 


The reason is that in the Cochrane the heat is transmitted by immediate ] 2 O 

contact and that the Cochrane conserves all the heat in the condensed 

| 1 O exhaust, while the closed heater wastes this heat, about 16% of the total. 
The Cochrane is, therefore, always able to give 15 or 20° higher tempera- | ] O 


ture than can a closed heater. 


] OO Incidentally, the Cochrane Heater saves the condensate also, reducing 1 OO 
materially the bill for raw feed water. It further serves as a hot well 


« 


for all other condensation about the plant that is fit for boiler feed, such 


90O as live steam drips and all water condensed from exhaust steam that 90 
has been passed through a Cochrane Oil Separator. 


| Not only does the Cochrane Heater preserve all this pure distilled 
i 8O water, but it also has a purifying action upon the raw water, driving off 8O 


air and gases and providing for the precipitation and filtration of chalk 


d magnesia. 
70 and ma 70 


; If the water you are using for your boilers is hard—it carries the hard 
) scale forming salts such as the sulphates—we most strongly urge you 
, -60 to consider purifying it, for it can be easily done, and at a reasonable 60 
) cost, with our Hot Process System, which combines all the functions 
1 and advantages of our Cochrane Heaters with the means necessary for 
2 50 softening, settling and filtering. 50 
3 
NOT GETTING 210° 
OR TROUBLED WITH SCALE 
6 40 4.0 
; WRITE US. 
3 a 32 Ask for Treatise ‘15-H” on Exhaust Steam. 32 — 
: HARRISON SAFETY BOILER WORKS 
35 


17th and Clearfield Sts., PHILADELPHIA, PA. 
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N. ¥. & N. J. Lubricant Co 
Northern Electrical Mfg. Co... .. 
Northern Water Softener Co.... 


Ohio Blower Co 

Ohio Iniector Co 

Oil Well Supply Co 

Oster Mfg Co 


Parker Boiler Co 

Patterson & Co., Frank L...... 

Peerless Rubber Mfg. Co 

Penberthy Iniector Co 

Pennsylvania Flexible Metallic 
Tubing Co 

Philadelphia Lubricator and Mfz. 


Pierce Co., Wm 


B 2 
Pittsburgh Gage & Su 96 


ppl 
Pittsburgh Valve and 


Pittsburgh Valve, Foundry and 
Comstruction Co. 


Platt & Co., Jno 

Power Specialty Co 
Presbrey Fire Brick Works. 
Providence Engr. Works 


Quaker City Rubber Co 


Randle Machinery Co... . 1 
Reeves Engine and Machine Co.. 109 
Reliance Gauge Column Co..... 88 
Restein Co., Clement. . 

Rhoads & Son, J. B.. 80 
Dynamo and ‘Engine 


Riverside Engine Co 
Robb-Mumford Boiler Co 
Robertson & Sons, Jas. I 
Robins New Conveyor Co 
Rust Boiler Co 


St. John, G 

Safety Eq 

Saginaw 

Sawyer Belting Co 81 
Schaeffer & Budenberg Mfe. Co. ~ 
Schutte & Koerting Co 10 
Scully Steel and Iron Co 


Shepherd Co 

Shultz Belting Co 

Sirocco Engineering Co...... 
Skinner Engine Co 

Smooth-On Mfg. Co 3 
Southwark Foundry and a. 


so 

Starrett Co., L.S 

Steel Mill Packing Co 

Stephenson Mfg. Co 

Stewart Heater Co.............. 99 
Strong, Carlisle & Hammond Co. 91 
Struthers-Wells Co 108 
Sturtevant Co., B. F 


Pipe Threading Machine 
Mfg. Co 

Triumph Electric Co 

Triumph Jce Machine Co 
Underwood & Co.. H. B 

United States Mica Co 

U.S. Mineral Wool Co 


Vanda Co 


Vilter Mfg. Co 
Vogt Machine Co., Henry... 


Walch & Wyeth 

Walton Co., F.S 

Warren Steam Pum 
Watertown:-Engine Co..........1 
Watson & McDaniel Co 
Watson-Stillman Co 


Webster & Co., Warren 
Westinghouse Machine Co 

Wetherill & Co., 111 
Wheeler Condenser & Eng. Co. .1 
Whitlock Coil Pipe Co 

Wickes Boiler Co 

Wiederholdt Ca.... 
Wilkinson Mfg. 
Williams & Co., 


H 
Williams Foundry and Machine 


wing Mfg. Co., L. 
Worthington, Henry R.. 


Yale & Towne Mfg. Co 
York Mfg. Co 


Classified Index to Articles Advertised 


Air Compressors 


American Steam Pump Co., Battle 
Creek, Mich. 

McGowan Co. . John H., Cincinnati, 


Minneapolis Steel & Mach’y 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Scully Steel & Tron Co, Chicago, Il. 

Westinghouse Traction Brake ‘Co., 
Pittsburg, Pa. 

York Mfg. Co., York, Pa. 


Air Cooling Apparatus 


De La Vergne Machine Co., 
York. 

Triumph Ice Machine Co., Cincin- 
nati, Ohio. 


Co., 


New 


Alarms, and Low 


Water 


High 


Engberg’s Electric and Mechanical 
Works, St. Joseph, Mich. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Reliance Gauge Column Co., Cleve- 
land, 


Ammonia Fittings 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

De La Vergne Machine New 
York. 

Triumph Ice 
cinnati, O. 

York Mfg. Co., York, Pa. 


Ammonia Valves 

York Mfg. Co., York, Pa. 
Arches, Boiler 

McLeod & Henry Co., Troy, N. Y. 


Co., 


Machine Co.,  Cin- 


Asbestos Goods 

Carey Co., The, Philip, Cincinnati, O. 

Johns-Manville co. We New 
York. 


Babbitt Metal 

Allan & Son, A., New York. 
Phosphor-Bronze — Smelting Co., 
Philadelphia, Pa. 


Back Combustion Chamber 


Arch 


McLeod & Henry Co., Troy, N. Y. 


Bars, Boring Cylinder 

Underwood & Co., H. B., Phila., Pa 

Belt Dressing 

Cling-Surface Co., 

Dixon 
City, 


Buffalo, 
Crucible Co., 


Jos., Jersey 


Garlock Pac king Co., Palmyra, N. Y. 
Johnson Co., Henry, Jersey City, N.J. 
Rhoads & Son, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 
Walton On, Mfg. Co., Albany, IN. 

ton Co., F. S., Philadelphia, Pa. 


Belt Fasteners 


Bristol Company, The, 
Co 


Waterbury, 


Pittsburgh Gage and 


Belt Lacing 
Bristol Co., The, Waterbury, Conn. 


Belting 


Diamond Rubber Co., Akron, Ohio. 
Garloc k P; Co., Palmy rm, 
N. Belting & Packing Co., New 


Rubber Mfg. Co., 
York. 


New 

Quaker City Rubber Co., Pn la- 
delphia, Pa. 

Co., Clement, Philadelphia, 


Pa, 

Rhoads & Sons, J. E., Phila., Pa 

Robins New Conveyor Co., New 
York. 

Sawyer Belting Co., Cleveland, Ohio. 

Shultz Belting Co., St. Louis, Mo. 

Belting, Rubber 

— Rubber Works, Oakland, 
tal. 


Benders, Hydraulic 
New York. 
Bends, Wrought Iron Pipe 


Watson-Stillman Co., 


Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Pittsbusgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., 
Conn. 


Hartford, 


Blowers 


Beggs & Co., Jas., New York. 

De Laval Steam Turbine Co., 
ton, N. J. 

Green Fuel Economizer Co., 
teawan, N. 

McClave-Brooks Co. ., Seranton, Pa. 

Ohio Blower Co., Cleveland, O. 

Scully Steel & Iron Co., Chicago, Ill. 

Sirocco Engineering Co., New York. 

Sturtevant Co., B. F., Hyde Park, 


Mass 
Wing Mfg. Co., L. J, New York. 


Blowers, Furnace 


Tren- 


Mat- 


McClave-Brooks Co., Scranton, Pa. 

Boiler Door Arches 

McLeod & Henry Co., Troy, N. Y. 

Presbrey Fire Brick Co., Taunton, 
Mass. 

Boiler Feeders 

American Steam Pump Co., 
Creek, Mich. 

— Regulator Co., G. M. 


Battle 

, Chicago, 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Lunkenheimer Co., Cincinnati, O. 

Myers «& Bro., F. E., Ashland, 0. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Boiler Fittings 


American Steam Gauge and Valve 

Mfg. Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O 
Supply Co., 
Pittsburgh, Pa. 


Boiler Skimmers 


Buckeye Boiler Skimmer Co., 
Ohio. 


Toledo, 


Boilers, Second Hand 
Wickes Boiler Co., Saginaw, Mich. 


Boilers, Tubular 


Babcock & Wilcox Co., New York. 
Beggs & Co., Jas., New York. 
_— Moor Iron Co., Edge Moor, 


el. 

Fort Wayne Fdry. & Machine Co., 
Fort Wayne, Ind. 

Franklin Boiler Works Co., Troy, 


Griffith & Wedge Co., Zanesville, O. 
— Safety Boiler Co., St. Louis, 
0. 
Keeler & Co., E., Williamsport, Pa. 
Kewanee Boiler Co., Kewanee, Ll. 
Oil Well Supply Co., Oswego, N. Y. 
Phoenix Iron Works, Meadville, Pa. 
Boiler Co., Amherst, 
S 


Struthers-Wells Co., Warren, Pa. 

Tudor Boiler Co., Cincinnati, O. 

Vilter Mfg. Co., Milwaukee, Wis. 

— & Co., Robert, Chester, 

Wickes Boiler Co., Saginaw, Mich. 

Boilers, Water Tube 


Babcock & Wilcox Co., New York. 
Kdge Moor Iron Co., Edge Moor, 
Louis, 


el. 
Franklin Boiler Works, Troy, 
Heine Safety Boiler Co., St. 


Mo. 

Keeler Co., E., Williamsport, Pa. 

Kewanee Boiler Co., Kewanee, Ill. 

Morrin Climax Boiler Co., Brook- 
lyn, N. Y. 

Oil Well Supply Co., Oswego, 

Parker Boiler Co., Philadelphia, Pa. 

Phoenix Iron Works, Meadville, Pa. 

Rust Boiler Co., Pittsburg, Pa. 

Struthers-Wells Co., Warren, Pa. 

Co., Henry, Louis- 
ville 

Wethe rill % Co., Robt., Chester, Pa. 

Wickes Boiler Co., Saginaw, Mich. 

Books, Technical 

American School of Correspond- 
ence, Chicago, Ill. 

Hill Publishing Co., New York. 

International Text Book Co., Scran- 
ton, Pa. 

Building Materials, 
proof 


Carey Co., The, Philip, 
O 


Fire- 


Cincinnati, 


Johns-Manville Co., H. W., New 
York. 


Calorimeters 


Schaeffer & Budenberg Mfg. 


Co., 
Foxboro, Mass. 


Castings, Brass and Iron 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

McClave-Brooks Co., Seranton, Pa. 

Ohio Brass Co., Mansfield, O. 

Pittsburgh Gage and Supply Co. 
Pittsburgh, Pa. 


Castings, General 
Neemes Bros., Troy, N. Y. 
Castings, Malleable 
Jeffrey Mfg. Co., Columbus, O. 
Cement, Asbestos 
Johns-Manville Co., H. W., 


ork. 
N. Y. Belting & Packing Co., New 
York. 


New 


Cement, Boiler 
oo Mfg. Co., Jersey City, 


Chain Blocks 

Yale & Towne Mfg. Co., New York. 

Chimneys 

Wiederholdt Construction Co., Chi- 
cago, 

Chimneys, 
crete 


Wiederholdt Construction Co., Chi- 
cago, 


Reinforced Con- 


Chimneys, Steel Concrete 
Weber Co., The, Chicago, IIl. 


Clamps, Steam Joint 

McCrea & Co., James, Chicago, II. 

Cleaners, Boiler Tube 

mere Boiler Skimmer Co., Toledo, 
Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

General Specialty Co., Buffalo, N. Y. 

Liberty Mfg. Co., Pittsburg, Pa. 

Monarch Steam Blower Co., Troy, 


Pierce Co., Wm. B., Buffalo, N. Y. 
Scully Steel & Iron Co., Chicago, Ill. 
Stewart Heater Co., Buffalo, N. Y. 
Clocks, Engine Room 
American Steam Gauge and Valve 

Mfg. Co., Boston, Mass. 
Clutches, Friction 


Williams Fdry. & Mach. Co., 
Ohio. 


Akron, 


Coal and Ash Handling Ma- 
chinery 


Snow Co., C. O., 
land, 
Jetfrey Mig. Co., Columbus, O. 


Cocks, Blow-Off 


Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Cocks, Gage 


Cleve- 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

— Co., P. B., Philadelphia, 

Pa 


Ohio ‘Brass Co., Mansfield, Ohio. 
Pittsburgh Gage and Supply 
Pittsburgh, Pa. 


Co., 


-Reliance Gauge Column Co., Cleve- 


land, 
Williams Valve Co., 
nati, Ohio. 
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Smaller, 
The 


The smaller the particles of water 
are broken up in a Feed Water 
Heater, the quicker they will be 
heated to the boiling point. That’s 
an easy problem in physics, 


In the Webster Heater the copper trays that receive the feed water 
are so closely perforated that the steam comes into direct contact 


with the individual drops of water. That’s one of the salient 
features of 


THE WEBSTER 
Feed Water Heater, Purifier And Filter 


The water is quickly heated to the highest possible temperature by 
just enough exhaust steam. The Webster is not a “‘thoroughfare’’ 


heater. It takes the exhaust it needs and leaves the rest for other 
uses, 


The many other points of advantage of Webster Heaters are equally 
important. They make possible large coal and water savings. You 
cannot afford to overlook them. 


Our booklet 12-F tells the whys and wherefores. Write for it today. 


WARREN WEBSTER Co. 


CAMDEN, NEW JERSEY 


| 
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Cocks, Steam 
Homestead Valve Mfg. Co., Pitts- 


burg, Pa. Phar. 
Williams Valve Co., D. T., Cincin- 


nati, O. 


Compound, Boiler 
Bird- Archer Co., New York. 
— Boiler Skimmer Co., Toledo, 
io. 
Dearborn Drug & Chemical Co., 
Chicago, Ill. 
Hawk-Eye Compound Co., Chicago, 


York. 

Compound, Lubricating 

Cook’s Sons, Adam, New York. 

Condensers 


Alberger Condenser Co., New York 

American Steam Pump Co., Battle 
Creek, Mich. 

Baragwanath & Son, W m., Chicago, 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Schutte «& Kverting. Co., Philadel- 
phia, Pa. 

Stewart Heater Co., Buffalo, N. Y. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Wheeler Condenser and Engineer- 
ing Co., New York. 


Consumers, Smoke 


Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Controllers, Electric 
General Electric Co., Schenectady, 
N. Y 


Westinghouse Electric and Mfg. 
Co., Pittsburg, Pa 
Cooling Towers 


Alberger Condenser Co., New York. 
Sons, Wim., Chicago, 


bag Condenser and Engineering 
» New York. 


Correspondence Schools 

American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa, 


Couplings, Cluich 


Williams Fdry. & Mach. Co., Akron, 
Ohio 


Covering, Pipe and Boiler 

Carey Co., The 

Johns-Manville Co., H. W., New 
York. 

U.S. Mineral Wool Co., New York. 


Philip, Cincinnati, 


Crabs 


Yale & Towne Mfg. Co., New York. 


Cranes 
Yale & Towne Mfg. Co., New York. 


Die Stocks 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., 
Conn. 

Loew Mfg. Co., Cleveland, O 

Oster Mfg. Co., Cleveland, O 


District Steam Heating 


a District Steam Co., Lock- 
port, 


Draft, Mechanical 


Green Fuel Economizer Co., Mat- 
teawan, N. Y. 
Wing Mfg. Co., L. J., New York. 


Drills, Upright 


Barnes Co., W. F. 


Jno., 
ford, Ill. 


Rock- 


Dynamos and Motors, Al- 
ternating Current 


C & C Electric Co., The, New 
York. 

Clark Bros. Co., Belmont, N. _ 

4 rocker-Wheeler Co., Ampere, N. J. 

Ft. Wayne Electric W orks, Ft. 
Wayne, Ind. 


_~ 


Bridgeport, 


Dynamos and Motors, Al- 
ternating Current —Cont. 


General Electric Co., Schenectady, 
Northern Electrical Mfg. Co., Madi- 

son, Wis. 
Electric and Mfg. 


Westinghouse 
Co., Pittsburg, Pa. 


Dynamos and Motors, Di- 
rect Current 


C & C Electric Co., The, New York. 

Crocker-Wheeler C 0., Ampe re, N. J. 

Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern. Mfg. Co., Madi- 
son, 

Triumph Biectric Co., Cincinnati, O. 

Westinghouse Electrie and Mfg. Co., 
Pittsburg, Pa. 


Eeonomizers, Fuel 


Green Fuel Economizer Co., Mat- 
teawan, N. Y 


Kducational 


American School of Correspondence, 
Chicago, 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., Jas., New York. 

Lunkenheimer 0., Cincinnati, O. 

Ohio Injector Co., ‘Ww adsworth, O. 

Penberthy Injector Co., Detroit, 
Mich. 


Electrical Engineers 


Crocker-Wheeler + Ampere, N. J. 

Engberg’s Electric Mechanical 
Works, St. Joseph, Mich. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 


Electrical Supplies 
General Electric Co., Schenectady, 


Johns-Manville Co., H. W., New 
York. 

Ohio Brass Co., Mansfield, Ohio. 


Engineers’ Supplies 


Mound Tool & Scraper Co., St. 
Louis, Mo. 


Engines, Corliss 


Bates Machine Co., Joliet, Ill. 
Beggs & Co., Jas., New York. 
Co.,. & G., Mt. Vernon, 


Gritiith & Wedge Co., Zanesville, O. 
Ide & Son, A. L., Springfield, Ill. 
Minneapolis Steel & Mach'y Co., 
Minneapolis, Minn. 
Providence _Eng. Works, 
dence, R. I. 
Southwark Foundry and Machine 
Co., Philadelphia, Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 
Watertown Engine Cc Watertown, 


Wetherill & Co., Robert, 
Pa 


Provi- 


Chester, 


Wheeler Condenser & Engineering 
Co., New York. 


Engines, Gas and Gasolene 

Alberger Co., A. H., Buffalo, N. Y. 

Buckeye Engine C 0., Salem, Ohio. 

De La Vergne Machine Co., New 
York. 

Du Bois Iron Works, Du Bois, Pa. 

Engberg’s Electric’ & Mechanical 
Works, St. Joseph, Mich. 

Foos Gas Engine Co., Springfield, O. 

Fort Wayne Fdry. & Mach. Co., 
Ft. Wayne, Ind. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Struthers-Wells Co., Warren, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa 


Engines, High Speed 

American Diesel Engine Co., New 
York. 

American Engine Co., Bound Brook, 


Ball Engine Co., Erie, Pa. 

Bates Machine Co., Joliet, Tl. 

Buckeye Engine Co., Salem, Ohio. 

Clark Bros. Co., Belmont, ee 

Engberg's Electric & ‘Mechanical 
Works, St. Joseph, Mich. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Eng. Co., Fitch- 


burg, Mass. 
| Ide & Son, A. L., Springfield, Tll. 


Engines, High Speed — Cont. 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Phoenix Iron Works, Meadville, Pa. 

Reeves Engine Co., Trenton, N. J. 

Shepherd Engineering Co.,  Wil- 
liamsport, 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co., 
Philadelphia, Pa. 

Engine Co., Watertown, 
aN. 

Westinghouse Machine Co., Pitts- 
burg, Pa 


Engines, Medium and Low 
Speed 


a Diesel Engine Co., New 

or 

Ball Engine Co., Erie, Pa. 

n Engine Co., Fitchburg, 

ass. 

Buckeye Engine Co., Salem, Ohio. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Engine Co., Fitch- 
burg, Mass. 

Ide & Son, A. L., Springfield, Ill. 

Minne sapolis Steel & Mach’ y Co., 
Minneapolis, Minn. 

Reeves Engine Co., Trenton, N. J. 

Shepherd Engineering Co.,  Wil- 
liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Mach. Co., 
Philadelphia, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa 


Engines, Oil 
American Diesel Engine Co., New 


De La Vergne Machine Co., New 
ork. 


Engines, Rotary 


Ball-Cooley Engineering Co., New 
York. 


Exhaust Heads 


Burt Mfg. Co., Akron, O. 

Gardner Gov. & Separator Co., 
Quincy, Ll. 

Hoppes Mfg. Co., O. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


Fans, Electric 


Ft. Wayne Electric 
Wayne, Ind. 
General Electric Co., 


Works, Ft. 
Schenectady, 


Triumph Electric Co., Cincinnati, O. 
Westinghouse Elec. and Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust and Venti- 
lating 


Ohio Blower Co., Cleveland, O. 
Sirocco [:ngineering Co., New York. 


Fans, Mine Vetilating 


Jeffrey Mfg. Co., Columbus, O. 


Feed Water Filters 


Beggs & Co., Jas., New York. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Keystone Chemical Co., Philadel- 
phia, Pa. 

Northern Ww ater Softener Co., Madi- 
son, Wis 


Feed Water Heaters and 
Purifiers 


Alberger Condenser Co., New York. 
& Son, Wm., Chicago, 


Bates Machine Co., Joliet, Ill. 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Erie Mfg. & Supply Co., Erie, Pa. 

Goubert Mfg. Co., New York. 

Griscom-Spencer Co., New York. 

Harrison Safety Boiler W ks., Phila- 
delphia, Pa. 

Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Kewanee Boiler Co., Kewanee, III. 

Loew Mfg. Co., Cleveland, 

National Pipe Bending "Co., New 
Haven, Conn. 

Patterson & Co., F. L., New York. 

Phoenix Tron Works, Meadville, Pa. 

Stewart Heater Co., Buffalo, N. Y. 


Feed Water Heaters and 
Purifiers—Continued. 


a & Co., Warren, Camden 


Wheeler Condenser and Enginee: 
ing Co., New York. 


Whitlock’ Coil Pipe Co., Hartford 


Conn. 
Wickes Boiler Co., Saginaw, Mich 
Filters, Oil 
Burt Mfg. Co., Akron, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Pittsburg Gage & Supply Co., Pitts 
burg, Pa. 
Fire Brick 
Furnace Co., Syracusi 
McLeod & Henry Co., Troy, N. Y. 
Presbrey Fire Brick Co., Taunton, 
Mass. 
Fittings, Hydraulic 
Watson-Stillman Co., New York. 
Fittings, Pipe 
Triumph Ice Machine Co., 
nati, Ohio. 
Ohio Brass Co., Mansfield, O. 
Fittings, Steel 
Nelson Valve Co., 


Cincin- 


Philadelphia, Pa 
Fittings, Steel Pipe 
Nelson Valve Co., Phiiadelphia, Pa 


Flange Fittings, High or 


Low Pressure 


Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply vo., Pitts- 
burg, Pa. 

Pittsburg Valve & Fittings (o., 
Barberton, O. 

Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Flanges 


Central Station Steam Co., De- 
troit, Mich. 
Scully Steel & Iron Co., Chicago, II! 


Floats 


Anderson Co., V. D., Cleveland, 0. 

Reliance Gauge Column Co., Cleve- 
land, O 

Forges 

Scully Steel & Iron Co., Chicago, Ill. 


Furnace Tile 
er Furnace Co., Syracuse 


Furnaces 
Continental Iron Works, Brooklyn 


¥. 
Murphy Iron Works, Detroit, Mich 
Furnaces, Smokeless 


McClave-Brooks Co., Scranton, Pa. 

Murphy Iron Works, Detroit, Mich. 

Wilkinson Mfg. Co., Bridgeport, 
Penn. 


Gaskets 


American Goetze Gasket 
ing Co., New York. 
Brandt, Randolph, New York. 
Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. \ 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 
York. 
Johnson Co., Henry, Jersey City, 


N. 
N. mS Belting & Packing Co., New 
Philadel- 


& Pack- 


quer City Rubber Co., 
phia, Pa. 


Smooth-On Mfg. Co., Jersey City, 


U. S. Mineral Wool Co., New York. 


Gaskets, Copper 


Central Station Steam Co., Detroit. 
Mich. 


Restein Co., Clement, Philadelphia. 


a. 

U. S. Mineral Wool Co., New York. 

Gage Glasses 

American Steam Gauge and Valy+ 
Mfg. Co., Boston, Mass. 

Garlock Packing Co., Palmyra, N. Y-. 

Gage Testing Outfit 


American Steam Gauge and Valv: 
Mfg. Co., Boston, Mass, 
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““SWARTWOUT” 


GRAVITY-CLOSING VENTILATORS 


are made to last. 
They are con- 
structed of heavy 
All work- 


ing parts are com- 


sheet. 


pletely protected 
from the weather, 


““SWARTWOUT” 


GRAVITY-CLOSING VENTILATORS 


are dependable 


They are easily 
adjusted to secure 
any degree of ven- 
When 


closed they are ab- 


tilation. 


solutely tight. 


““SWARTWOUT” 


GRAVITY-CLOSING VENTILATORS 


are easily op- 


erated. The coni- 
cal damper is 
guided on a central 
rod. It will not 


bind nor rattle. 


Also manufacturers of 
“Swartwout” Cast Iron Ex- 
haust Heads, Steam and Oil 
Separators. 


THE OHIO BLOWER CO. 


SOLE MANUFACTURERS 
CLEVELAND, OHIO, U. S. A. 


Standard Engineering Co., Toronto, Ont., Exclusive Licensees 
and Manufacturers of “‘Swartwout’’ Steam Specialt*es 
for Dominion of Canada. 1-17 


diameter. 


WRITE 
FOR 
OUR 


LET US 


WORK. 


Height 175 feet. 


CATALOG. 


ESTIMATE 
ON YOUR 


THE WE 


929-934 MARQUETTE BUILDING. 


Steel 
Concrete 
Chimneys 


They are MONOLITHIC structures. 
They are solid stone from base to crown. 


They are lighter and occupy less space than 
any type of brick or self-supporting stack. 
They are infinitely more durable and can 
be more economically erected in any part 
of the world. 


Air tight surface, uniform 


Any size erected. 


ONE SOLID 
PIECE OF 
STONE. 


AIR TIGHT 
SURFACE 
NO 
CRACKS. 


Inside diameter 8 feet. 


Built for the Burt Portland Cement Co., Bellevue, Mich. 


BER CO., CHICAGO, 


General Offices: 
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Gages 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Huyette Co., Paul B., Philadelphia, 
Pa. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Gages, Ammonia 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Mfg. Co., 


Schaeffer & Budenberg 
Foxboro, Mass. 


Gages, Pressure 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Schaeffer & Budenberg Mfg. Co., 
Foxboro, Mass. 
Williams Valve Co., D. T., Cincin- 


nati, O 
Gages, Recording 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Vacuum 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Water 


Ohio Brass Co., Mansfield, O. 
— Equipment Mfg. Co., Chicago, 


Generating Sets 


American Engine Co., Bound Brook, 

Crocker-Wheeler Co., Ampere, N. J. 

C. & C. Electric Co., New York. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Gas ;Engine, Co., Springfield, 
Ohio. 

Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 


Skinner E ngine Co., Erie, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Watertown Engine Co., Watertown, 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Governors, Inertia 


Ide & Son, A. L., Springfield, Ill. 
overnors, Pump 


Berry Engineering Co., Chester, Pa. 


Chaplin-Fulton Mfg. Co.,  Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 


Fisher Governor Co., Marshalltown, 
lowa. 

Gardner, Governor & Separator Co., 
Quiney, Ill. 


Safety Equipment Mfg. Co., Chicago, 
Ill 


Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Graphite 

Dixon Crucible Co., Jos., Jersey 


ity, N. J. 
Garlock Packing Co., Palmyra, N. Y. 


Grate Bars 
—— Iron Works Co., Jersey City, 


Grates 

Gibson Iron Works Co., Jersey City, 
Chicago, Ill. 
Pa. 


Grates, Clinker Cutting 
Neemes Bros., Troy, N. Y. 


Grates, Shaking and Dump- 
ing 


sa Iron Works Co., Jersey City, 


Green Engineering Co., 
McClave-Brooks Co., | 
Martin Grate Co., Chicago, 


McClave-Brooks Co., 


Scranton, Pa. 
Martin Grate Co., 


Cc hicago, Ill. 


Neemes Bros., T roy > 


Grates, Stationary 
ao Iron Works Co. Jersey City, 


Neemes Bros., Troy, N. Y. 
Grease 


Cook’s Sons, Adam, New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

New York & New Jersey Lubricant 
Co., New York. 


Heating and Ventilating 
Apparatus 
Green Fuel Economizer Co., Mat- 


teawan, N. 
Cleveland, O. 


Ohio Blower Co., 
Webster & Co., Warren, Camden, 


N. 
Hoists, Electric 
Yale & Towne Mfg. .Co., 
Hoists, Hand 
Yale & Towne Mfg. Co., New York. 


New York. 


Hose 


sae Rubber Works, Oakland, 


Hose, Air and Oil 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Mercer Rubber Co., Hamilton 
N. J. 
Belting & Packing Co., New 
k 
Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
—" Co., Clement, Philadelphia, 


Hose, Steam and Water 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y 


Mercer Rubber Co., Hamilton 
Square, N. J. 
a2 Belting & Packing Co., New 
Peerless Rubber Mfg. Co., New 
York. 


Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Co., Clement, Philadelphia, 
a. 


Indicators, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Indicators, Gas Engine 


American Steam Gauge and Valve 

Mfg. Co., Boston, Mass. 
Schaeffer & Budenberg Mfg. Co., 
Foxboro, Mass. 


Indicators, Hydraulic 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Indicators, Speed 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam Engine 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, J. 

Robertson &' Sons, James L., New 
York. 

Schaeffer & Budenberg Mfg. 
Foxboro, Mass. 

Trill Indicator Co., Corry, Pa. 


Co., 


Co., 


Indicators, Valve 
— Equipment Mfg. Co., Chicago, 


Injectors 


American 
Mich. 
Lunkenheimer Co., 
Ohio Injector Co., 
— hy 


Injector Co., Detroit, 
Cincinnati, O. 
Wadsworth, O 
Injector Co., Detroit, 


Mach. Co., Cincinnati, O. 


Schutte & Koerting Co., Philadel- 
phia, Pa 

Insulation 

Johns-Manville Co., H. W., New 
York. 


Jacks, Hydraulic 
Watson-Stillman Co., 


New York. 


Joints, Expansion 


Central Station Steam Co., De- 
troit, Mich. 
Lamps, Are and Incandes- 
cent 
Fort Wayne Electric Works, Ft. 
Jayne, In 
Schenectady, 


General Electric Co., 


Westinghouse Electric 
Pittsburg, Pa 


Locks 


and Mfg. Co., 


Yale & Towne Mfg. Co., New York. 


Lubricants 


Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks., 


Chicago, Ill 
Dixon 
City, 


Crucible Co., 


Keystone Lubricating Co., 


elphia, Pa. 


Jos., Jersey 


Phila- 


N. J. Lubricant Co., New 


York. 
United States Mica Co., 


Lubricators 


Chicago, Ill. 


Cook’s Sons, Adam, New York. 


Detroit 
Mich. 
Greene, 


Lubricator 
Tweed & Co., 


Co., Detroit, 


New York. 


Lunkenheimer Co., Cincinnati, O. 
Ohio Lubricator Co., Wadsworth, “a 
Philade — Lubricator & Mfg. Co. 


Philadelphia, Pa. 


Machinery, Conveying 


Bartlett & Snow Co., 
land, 


C. O., Cleve- 


Jeffrey Mfg. Co., Columbus, 0. 


Machinery, Crank Pin Turn- 


ing 


Underwood & Co., H. 


phia, Pa. 


Machinery, 
Conveying 


Allis-Chalmers Co., Mi 


Machinery, Ice a 
erating 


Hoisting 


B., Philadel- 


and 


lwaukee, Wis. 


nd Refrizg- 


Vergne Machine Co., New 


Ork. 
Triumph Ice Machine Co., Cincin- 


nati, Ohio. 


Vilter Mfg. Co., Milwaukee, Wis. 
a. 


York Mfg. Co., York, 


Machinery, Second Hand 


Randle Mach. Co., Cin 


cinnati, O. 


Machines, Blue Printing 
Buckeye Engine Co., Salem, Ohio. 


Machines, Portab 


Underwood & Co., H. 
phia, Pa. 


le Milling 
B., Philadel- 


Machines, Valve Reseating 


Leavitt Mach. Co., Orange, 


Masé. 


Mats and Matting: 


Mercer Rubber 
Square, N. J. 


Mechanical Draft 


Co., 


Hamilton 


Apparatus 


Green Fuel Economizer Co., Mat- 


teawan, N. Y 


Mechanical Stokers 


W estinghouse Machin 
burg, Pa. 

Wilkinson Mfg. Co., B 

Metal, 

Allan & Son, 

St. John, G. ¢ 

Metal Polish 


Hoffman, 
Ind. 


Geo. W., 


Meters, Water 
Blake Mfg. Co., 
Mass. 


Oil Burners 


Hammel Oil Burner Co., 
Cal. 


Oil and Grease C 


Cook’s Sons, Adam, N 

Greene, Tweed & Co., 

Keyvstone* Lubricating 
phia, Pa. 


e Co., Pitts- 


ridgeport, Pa. 


Anti-friction 
A., New York. 
New York. 


Indianapolis, 


Geo. F., New York. 
Deane Steam Pump Co., 


Holyoke, 


Los Angeles, 


ups 

ew York. 
New York. 
Co., Philadel- 


Oil and Grease Cups —Cont. 
Lunkenheimer Co., The, Cincinnati, 
Oo 


New York & New Jersey Lubricant 
Co., New York. 

Philadelphia Lubricator & Mfg. Co., 
Philadelphia, Pa. 

Williams Valve Co., i 
nati, O 


Oilers 
Lunkenheimer Co., Cincinnati, O. 


Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Cincin- 


Oiling Systems 

Burt Mfg. Co., Akron, O. 

Pittsburgh Gage & supply Co., Pit ts- 
burgh, 


Oils 


Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks. 


Chicago, IIL. 
. Y¥. & N. J. Lubricant Co., New 
York. 

Oils, Non Fluid 

N. Y. & N. J. Lubricant C ., New 


York. 


Packing, Asbestos 
Diamond Rubber Co., Axron, Ohio. 


Johns-Manville Co., H. W., New 
York. 

Johnson Co., Henry, Jersey City, 

Mercer. Rubber Co., Hamilton 


Square, N. J. 
Restein Co., Clement, Philadelphia, 
Pa. 


Packing, Flange 
American Goetze Gasket & Pack- 
ing Co., New York. 

Brandt, Randolph, New York. 
Carey Co., The Philip, Cincinnati, O. 
Diamond Rubber Co., Akron, Ohio. 
Eureka Packing Co., New York. 

Packing Co., Palmyra, 


N. Y. 
Greene, Tweed & Co., New York. 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 
Hamilton 


Rubber’ Co., 
Square, N. J. 
N. & Packing Co., New 


Rubber Mfg. Co., 
City Rubber Co., Phila., Pa. 


Restein Co., Clement, Phila., Pa. 
Vanda Co., New York. 


ork. 
Mercer 


Yor 
New 


Packing, Hydraulic 
Brandt, Randolph, New York. 
Detroit Leather Specialty Co., 
troit, Mich. 
Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmy ra, N.Y. 
Johns-Manville Co., H. W., New 
York. 
Johnson Co., 


De- 


Henry, Jersey City, 


Mercer Rubber 
Square, N. 
Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 
Sons, Jas. i... New 


Steel Mill Packing Co., Detroit, Mich. 

Vanda Co., New York. 

Packing, Metallic 

American Goetze Gasket & Pack- 
ing Co., New York. 

Bowers Rubber Wks., Oakland, Cal. 

Canfield Mfg. Co., Philadelphia, Pa. 

France Packing Co., Philadelphia, 


Co., Hamilton 


a. 
Houchin-Aiken Co., Brooklyn, N. Y. 


Co., H. w.. New 
k 

Mercer Rubber Co., Hamilton 
Square, N. 

h'Steam Blower Co Troy, 


Power Specialty Co., New York. 
Restein Co., Clement, Phila., Pa. 


Packing, Piston Rod 


American Goetze Gasket & Pack- 
ing Co., New York. 
ae ‘rs Rubber Works, Oakland, 


Cantield Mfg. Co., Philadelphia, Pa. 
Carey Co., The Philip, Cincinnati, O. 
Diamond Rubber Co .. Akron, Ohio. 
Eureka Packing Co., New Y ork. 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., New York. 


Johns-Manville Co., H. W., New 
York. 
New York Belting and Packing 


New York. 


Peerless Rubber Mfg. Co., New York. 
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Our Patented 


Woot Pipe Covering and 
Copper Gaskets 


and Make Absolutely Tight 
Joints. Best and Cheapest. — ——— 


\! 


Samples Free. = = — 
United States Mineral Wool Co. AX 


140 Cedar Street, New York N 


How about that pack: 
age of Cling-Surface? WN 
The BARNES WE) N Tight beltsare wasting SS 
LATH ES {Oo your power, oil and fuel. AN 


9 in. to 13 In. Swing. 


¥ “No. 4% Lathe, 9in. x25in., List $ 75.00 
| No.5 Lathe, ll in. x 34in., List 100 00 


Our 13 in. lathes made 5 to 10 feet long. Send for lathe catalog. 


W. F. & JOHN BARWES CO,, 990 Ruby Street, Rockford, II, 


And not half doing = 
their work. 

Why don’t you let Z 
Cling-Surface run them & 
easy, relievethemoftheir 
load of friction and give AN 
them a chance ? 

Only Cling-Surface can N 
do it and preserve them. 5 N 

Write us. > 


Cling-Surface Co 
1049 Niagata St Buffalo N Y EN 


London Thomas & Bishop 119-125 Finsbury 
Pavement EC 


ta ta ta 


Two Gallons Long B 
Three Yards 
Wide 
is no sort of a measure but it 
is about as sensible as the 
method some plants adopt to 
measure the steam they use. 
The St. John gives an accu- 
rate, permanent, continuous 
account of all steam used at 


St. John 
Indicating 


varying pressures. and 
WRITE TO-DAY Recording 
G. C. ST. JOHN Steam 
Meter. 


140 Cedar St, NEW YORK. 


There’s No Other Strong Tubing So 
Flexible—And No Other Flexible 
Tubing So Strong. 


A 


Made of copper or galvanized steel tape rolled, in one 


continuous length, into spiral form with interlocking 
TRIPLEX BLOCKS edges which enclose an asbestos thread packing 
which renders the tubing tight under all conditions. 
A Hand Heist in which the friction of sustain- 


pe Seg — not have to be overcome in P E N N S Y LV A N | A 


There is just that difference in speed, ease and 


safety of the Triplex and other Chain Blocks. Tubing is made in all sizes from }” to 12” and is used 
Y. & T. Blocks, duplicate parts and trolleys are carried : ee 
8. H. COLLOM TUBING CO., H. A. ANSELL 


THE YALE Q TOWNE MFG. co. 1305 Arch Street, Philadelphia, Pa. 


9 MURRAY ST., NEW CITY. New York, 856 WarrenSt. Boston,71 High St, Chicago, 225 LaSalle St. 
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Packing, Piston Rod—Cont. 


Quaker City Rubber Co., Phila., Pa. 
Restein Co., Clement, Phila., Pa. 
Sons, Jas. New 


Yo 
Steal Packing Co., Detroit, 


Mi 

U ade a & Co., H. B., Philadel- 
phia, Pa. 

Vanda Co., New York. 


Packing, Pneumatic 


Diamond Rubber Co., Akron, Ohio. 

Mercer Rubber Co., Hamilton 
Square, N. J. 

Restein Co., Clement, Phila., Pa. 


Packing, Rod 
France Packing Co., Philadelphia, 
Pa. 


Fipe 


Central Station Steam Co., Detroit, 
Mich. 


Pipe Bending 


Harrisburg Pipe & Pipe Bending 
Co., Harrisburg, Pa. 

National Pipe Bending Co., New 
Haven, Conn. 

Pittsburgh G Gage & Supply Co., Pitts- 
ur, 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


Pipe Cutters 


ene Mfg. Co., Bridgeport, 
Conn 

Bignall & Keller Mfg. Co., Edwards- 
ville, Ill. 

Borden Co., Canton, O. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, O. 

Trimont Mfg. Co., Roxbury, Mass. 

& Co.,” Brooklyn, 


Pipe Joints 


Pittsburg Valve & Fittings Co., 
Barberton, O. 

Pittsburg Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 

Coil ‘Pipe Co., Hartford, 
Jonn 


Pipe Threading Machines 


Armstrong Mfg. Co., Bridgeport, 
Conn. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Il 

Borden Co., Canton, O. 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, ©. 

Trimont Mfg. Co., Roxbury, Mass. 

Williams & Co., J. H., Brooklyn, 


N. 


Planimeters 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam and 
Supply Co., Newark, J. 

Robertson & Sons, hea L., New 
York. 


Power Transmission 

Jeffrey Mfg. Co., Columbus, O. 

Minneapolis Steel & Mach'’y Co., 
Minneapolis, Minn. 

Saginaw Mfg. Co., Saginaw, Mich. 


Presses, Hydraulic 
Watson-Stillman Co., New York. 
Producer Gas 


Fort Wayne Fdry. & Mach. Co., 
Ft. Wayne, Ind. 


Producers, Gas 

Broomell, Schmidt & Steacey Co., 
fork, Pa. 

De La Vergne Machine Co., New 


Fort Wayne Fdry. & Mach. Co., 
Ft. Wayne, Ind. 

Minneapolis ‘Steel & Mach'y Co., 
Minneapolis, Minn. 

or Mach. Co., Pittsburg, 
a. 

Publishers 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 


Pulleys 


Myers & Bro., F. E., Ashland, O. 
Saginaw Mfg. Co., Saginaw, Mich. 


Pulleys, Clutch 
Williams Fdry. & Mach. Co., Akron, 
Ohio. 


Pumps, Air 

American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Boiler Feed 


American Steam Pump Co., Battle 
Creek, Mich. 
Kewanee Boiler Co., Kewanee, III. 


Pumps, Centrifugal 


Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Compound 


Deane Steam Pump Co., Holyoke, 
Mass. 


Pumps, Deep Well 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

— Steam Pump Co., Holyoke, 
Mass. 


Pumps, Electric 


American Steam, Pump Co., Battle 
Creek, Mich, 

Blake Mfg. Co., Geo. F., New York. 

Steam “Pump Co., Holyoke, 
Mass, 


Pumps, Force-feed oil 


Greene, Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, O. 
Manzel Bros. Co., Buffalo, N. Y 


Pumps, Hydraulic 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam “Pump Holyoke, 


Mass. 
Watson-Stillman Co., New York. 
Pumps, Mining 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Steam Pump Co., Holyoke, 
Mass. 


Pumps, Oil 


American Steam Pump Co., Battle 
Creek, Mich. 

Deane Steam Pump :Co., Holyoke, 
Mass. 

Deming Co., The, Salem, O. 

Detroit Lubricator Co., Detroit Mich. 

Du Bois Iron Wks., Du Bois, Pa. 

Lunkenheimer Co., Cincinnati, Ohio. 

Penberthy Injector Co., Detroit, 
Mich. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Warren Steam Pump Co., Warren, 
Mass. 


Pumps, Steam 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

De Laval Steam Turbine Co., Tren- 
ton, N. J. 

Du Bois Iron Works, Du Bois, Pa. 

“—— Gov. & Sep. Co., Quincy, 


McGowan Co., John H., Cincinnati, 


Myers & Bro., F. E., Ashland, O. 
— y Equipment Mfg. Co., Chicago, 


Stewart Heater Co., Buffalo, N. Y. 
Warren Steam Pump Co., Warren, 
Mass. 
bal = Cond. & Eng. Co., New 
ork. 
Worthington, Henry R., New York. 
Pumps, Triplex 


Deming Co., The, Salem, O. 


Pumps, Turbine 


Alberger Condenser Co., New York. 


Pumps, Vacuum 


American Steam Pump Co., Battle 
Creek, Mich. 

Wheeler Condenser & Engineering 
Co., New York. 


Punches, Hydraulic 
Watson-Stillman Co., New York. 


Purifiers, Live Steam 
Hoppes Mfg. Co., Springfield, O. 
Purifiers, Water 


—_ Boiler Skimmer Co., Toledo, 

Ohio 

Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Keystone Chemical Co., Phila., Pa. 

Northern Water Softener Co., Madi- 


son, Wis. 

Whitlock Coil Pipe Co., Hartford, 
Conn, 

Pyrometers 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, Conn. 


Re-cooling Plants 
De La Vergne Machine Co., New 


ork. 
Schutte & Koerting Co., Philadel- 
phia, Pa. 


Recording Instruments 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage and Valve Co., 
Boston, Mass. 


Reducing Wheels 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson & Sons, Jas. L., New 
York. 

Trill Indicator Co., Corry, Pa. 


Refrigeration Machinery 
De a Vergne Machine Co., New 


Triumpi Ice Mach. Co., Cincinnati, 
oO. 


Vilter Mfg. Co., Milwaukee, Wis. 
York Mfg. Co., York, Pa. 


Regulators, Damper 


Berry Engineering Co., Chester, Pa. 
— Regulator Co., G. M., Chicago, 


ll 
d’Este Co., Julian, Boston, Mass. 
Kitts Mfg. "Co. ¥ Oswego, N. Y. 
‘Lagonda Mfg. Co., Springficld, O. 
Robertson & Sons, Jas. :. New 


York. 
Watson & McDaniel Co., Phila., Pa. 


Regulators, Feed Water 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Pittsburg, 
= 


Davis Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Safety Equipment Mfg. Co., Chicago, 


Strong, Carlisle & Hammond Co., 
Cleveland, O. 
Watson & McDaniel Co., Phila., Pa. 


Regulators, Pressure 


Davis Co., John, Chicago, II. 

Davis Regulator Co., G. M., Chi- 
cago, Ill. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltown, 
lowa. 

Mason Regulator Co., Boston, Mass.. 

Ohio Brass Co., Mansfie ld, O. 

Robertson & ‘Sons, Jas. L., New 
York. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 

Repairs, Engine and Pump 

Underwood & Co., H. B., Philadel- 
phia, Pa... 

Reseating Machines, Flue 
Cap 


Lagonda Mfg. Co., Springfield, 0. 
Liberty Mfg. Co., Pittsburg, Pa. 


Reseating Machines, Valve 
Leavitt Mach. Co., Orange, Mass. 


Rope Dressing 
Cling-Surface Co., Buffalo, N. Y. 


Rubber Goods, Mechanical 


Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y- 

Greene, Tweed & Co., New York. 

Mercer. Rubber Co. . Hamilton 
Square, N. 

New bg od Belting & Packing Co., 
New Yo 

Peerless Mfg. Co., New 
York. 

Quaker City Rubber Co., p.. Pa. 

Restein Co., Clement, Phila., 


Schools, 


American School of Correspondence, 
Chicago, Ili. 

International Correspondence 
Schools, Scranton, Pa. 


Search Lights 


Engberg’s_ Electric & Mechanical 
. Works, St. Joseph, Mich. 


Separators and Extractors, 
Steam and 


& Son, Wm., Chicago. 


Beggs & Co., Jas., New York. 

d’Este Co., Julian, Boston, Mass. 

Direct Se parator Co., Sy 

Goubert Mfg. Co., New 

Harrison Safety Boiler W am, Phila- 
delphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Ohio Blower Co., Cleveland, O. 

Patterson & Co., New York. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh. Pa. 

Robertson & Sons, Jas. L., New 


York. 
Watson & McDaniel Co., New York. 
Webster & Co., Warren, Camden, 


iN. . 

Wheeler Condenser & Engineering 
Co., New York. 

Whitlock Coil Pipe Co., Hartford, 


Conn. 

Williams Valve Co., 
nati, O 

Sheathing 

Carey Co., The Philip, Cincinnati, 
Ohio. 

Johns-Manville Co., H. W., New 
York. 

Skylights 

Burt Mfg. Co., Akron, 0. 

Smoke Preventers 


Climax_ Smoke Preventer Co., Bos- 
ton, Mass. 


D. T., Cincin- 


Specialties, Steam 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

American District Steam ( ‘o., Lock- 
port, 

Baragw anath & Son, Wm., Chicago, 


Berry Engincering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 
l 


Ill. 
d’Este Co., Julian, Boston, Mass. 
Fisher Governor Co., Marshalltown, 


a. 

Harrison Safety Boiler Works, 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Lunkenheimer Co., C incinnati, Ohio. 

McCrea & Co., James, Chicago, Ill. 

Nason Mfg. Co., New York. 

Ohio Brass Co., Mansfield, Ohio. 

Patterson & Co., F. | New York. 

Penberthy Injector Co., Detroit, 


Mich. 

Pittsburg Gage & Supply Co., .Pitts- 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O 

Restein Co., Clement, Philadelphia, 


Robertson & Sons, Jas. L., New 
York. 

Stephenson Mfg. Co., Albany, N. Y. 

Strong, Carlisle & Hammond Co., 
Cleveland, ©. 

Watson & McDaniel Co., Phila., Pa 

Webster & Co., Warren, Camden, 


aN. 


Steam Heating Supplies 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Erie Mfg. & Supply Co., Erie, Pa. 

Ohio Blower Co., C leveland, oO. 

Ohio Brass Co., Mansfield, Ohio. 


Rae 
© 
Tet 
; ‘ 
‘ 
‘Sr, 
wt 
3 
| 
ie € 
| 
| 
| 
| 
4 
ae 
ch 
| 
| | 
| 
J. 


\ugust 18, 1908. 


POWER AND THE ENGINEER. - 63 


OSTER 


No. 207A Motor Machine 


A substantial, handy, rough service 
six inch pipe machine, which will last a 
lifetime and not bother the operator. 


Send. jor No. 19 Catalog. 


OSTER MFG. CO., 


No. 21 Schiely Street, 
CLEVELAND, OHIO. 


THE 


An Emphatic Success 
CROSBY 
RECORDING GAGES 


ARE MADE BETTER than all others. 


Have special and important features which 
make them 


INSTRUMENTS OF SUPERIOR WORTH. 


They are faithful servants, working for you 
day and night 


WEHAVE A LARGE VARIETY OF CHARTS 


OR WILL MAKE FOR SPECIAL PURPOSES 
TRADE MAR 


Look them up before you purchase 


CROSBY STEAM GAGE & VALVE CO. 


BOSTON NEW YORK CHICAGO LONDON 


WHAT! NO INDICATOR ? 


Don’t youknow thatI can 
give you a fine up-to-date 
outfit, new, from $25 00 
up, and thatI will let you 
pay a part ofit acting as 
my agentin your spare 
time ?° 

I will give youa thorough course 
of indicator instruction with a 
fine indicator to practice with for 
\) $5 00 per mo. Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 


Extra in. Area Cyl. for 
Ammonia, Gas Engine 
and high pressure work. 


THE HAWK-EYE BOILER COMPOUND 
NEVER FAILED. 


See our Advertisement in First Issue 
Every Month. 


HAWK-EYE COMPOUND CO., 


308-804-305 Merrick Block, CHICAGO, ILL. 


ALWAYS THE SAME. 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


Write for Catalog and Samples. 


DETROIT LEATHER SPECIALTY (0., JNC., 
175 Beecher Avenue, Detroit, Mich. 


WITH AN 


YOU’VE GOT ’EM ALL “‘ CINCHED’ 


Agrippa’s feature of a single jawis not alone ‘“‘Happy Jack”’ on straight 
pipe work but it’s without an equal on the ‘‘all-around” game; short 
nipples, fittings of all kinds with irregular angles and small surfaces for 
wrench to catch upon are meat for “‘Agrippas.’”” One tool only for 
regular and “‘cranky’’ work and quickest in making pipe, etc., adjust- 
ments. Discount and free trial from dealer. Made by pioneers in 
Chain Pipe Tools. 


J. H. WILLIAMS & GO. 
SUPERIOR DROP-FORGINGS 
BROOKLYN, N. Y. OITY 
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Stecks and Dies 


Armstrong Mfg. Co., 
Conn. 

— & Keeler Mfg. Co., Edwards- 
ville, 

Borden Co., Canton, O. 

Curtis & Curtis Co., 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, oO. 

Toledo Pipe Threading Mac hine Co. is 
Toledo, O 

Stokers 

Green Engineering Co., Chicago, Ill. 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Mach. Co., Pittsburg, 


Bridgeport, 


Bridgeport, 


‘a. 

Wilkinson Mfg. Co., Bridgeport, 
Pa. 

Stokers, Mechanical 

McClave-Brooks Co., Scranton, Pa. 


Strainers 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 


Superheaters, Steam 
Babcock & Wilcox Co., New York- 
Parker Boiler Co., Phila., Pa. 


Power Specialty New York. 
— Eng. W ks., Providence, 


I. 
Whitlock Coil Pipe Co., Hartford, 
Conn. 


Supplies 

N. Y. & N. J. Lubricant Co., New 
York. 

Switchboards, Light and 
Power 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

C. & C. Electric Co., The, New York. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


N. Y. 

Northern Electrical Mfg. Co., Madi- 
son, 1S. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Switches, Electric 


Engberg’s Electrical & Mechanical 
Works, St. Joseph, Mich. 
Electric Co., Schenectady, 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Syphons, Acid 


Pittsburg Gage & Supply Co, 
Pittsburg, Pa. 

Sherwood Mfg. Co., Buffalo, N. Y. 

Tachometers 


Schaeffer & Budenberg Mfg. Co., 
Foxboro, Mass. 
Tanks 


Taps and Dies 


Toledo Pipe Threading Mach. Co., 
Toledo, Ohio.” 

Temperature Regulators 

d’Este Co., Julian, Boston, Mass. 


Thermometers 


Schaeffer & Budenberg Mfg. Co., 
Foxboro, Mass. 


Thermometers, Feed Water 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, Conn. 
Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 


Tools, Scraping 


Mound Tool & Scraper St. 
Louis, Mo. 


Track, Overhead 
Yale & Towne Mfg. Co., New York. 


Transformers and Convert- 
ers 


General Elec. Co., Schenectady, N.Y. 
Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa 


Traps 


Anderson Co., V. D., Cleveland, 0. 
Central Station Steam Co., De- 

troit, Mich. 
— Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 


Traps—Continued. 


Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 
McCrea & Co., James, Chicago, Ill. 
Morehead Mfg. Co., Detroit, Mich. 
Nason Mfg. Co., New York. 

Ohio Blower Co., Cleveland, O. 
Platt & Co., John, New York. 
Reliance Gauge Column Co., Cleve- 


and, O. 
— ‘Equipment Mfg. Co., Chicago, 


Schutte & Koerting Co., Phila., Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, O. 

Watson & McDaniel Co., Phila., Pa. 

Williams Valve Co., D. T., Cincin- 
nati, O 


Tube Cleaners 


General Specialty Co., Buffalo, x. 
Lagonda Mfg. Co., Springfield, O 
Liberty Mfg. Co., Pittsburg, Pa. 
McCrea & Cc., James, 
Pierce Co., Wm. B., Buffalo, N. 
Robertson & Sons, Jas. 


York. 
Sherwood Mfg. Co., Buffalo, N. Y. 


Tube Cleaner Rods 
McCrea & Co., James, Chicago, Ill. 


Tube Cutters 


Lagonda Mfg. Co., Springfield, O. 
Scully Steel & Iron Co., Chicago, IIl. 


Tubing 


a Co., H. W., New 

ork. 

Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 

Scully Steel & Iron Co., Chicago, Ill. 


Turbines, Steam 


De Laval Turbine Co., Trenton, N. J. 
Electric Co., Schenectady, 


Scully Steel & Iron Co., Chicago, Ill. 
Westinghouse Machine Co. 
urg, P: 


Unions 


Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburg Valve and Fittings Co., 
Barberton, O. 

Williams Valve Co., D. T., Cincin- 
nati, O 


Valves 


Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve’ Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Regulator Co., G. M., Chicago, 


Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer C 0. Cincinnati, Ohio. 

Nelson Valve Co.. Philadelphia, Pa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburg Valve & Fittings Co., Bar- 
berton, O. 

Pittsburg Valve, Foundry & Con- 
struction Co., ‘Pittsburg, Pa. 

— Equipment Mfg. Co., Chicago, 


Schutte & Koerting Co., Phitadel- 
phia, Pa. 

Walch & Wyeth, Chicago, Ill. 

Watson & McDaniel Co., Philadel- 
phia, Pa. 


Valves, Automatic Cut-off 


L Manufacturing Co., Spring- 
1el¢ 
Walch & Wyeth, Chicago, Ill. 


Valves, Automatic Relief 
Walch & Wyeth, Chicago, Ill. 


Valves, Back Pressure 


Best Mfg. Co., Pittsburg Pa. 

Regulator 0., Ge M., Chicago, 

Jenkins Bros., New York. 

Pittsburg Valve, Foundry and Con- 
struction Co., "Barberton, 

Walch & Wyeth, Chicago, ill. 


Valves, Blow-off 


Denes Valve Mfg. Co., Pitts- 

yurg, 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa, 


Valves, By-pass 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Check 


Nelson Valve Co., Philadelphia, Pa. 
Walch & Wyeth, Chicago, Ill. 


Valves, Cylinder Relief 
Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

— Regulator Co., G. M., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Valves, Drain 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Electro-hydraulic 


Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Exhaust Relief 
Walch & Wyeth, Chicago, Ill. 
Valves, Float 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa 

Pittsburg “Gage & Supply Co., 
Pittsburg, Pa. 


Valves, Free Exhaust 


Schutte & Koerting Co., Philadel- 
phia, Pa. 


Valves, Gas 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Gate 


——/ Station Steam Co., Detroit, 

Mich 

Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co., Philadelphia, Pa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburg Valve and Fittings Co., 
Barberton 

Pittsburgh ‘Gage & Supply Co., Pitts- 
burgh, 

Walch & Ww yeth, Chicago, III. 

Williams Valve Co., D. z.. Cincin- 
nati, O. 


Valves, Globe 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Hose Gate 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Hydraulic 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Lunkenheimer Co., O. 

Nelson Valve Co., Philadelphia, Pa. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa. 

Watson-Stillman Co., New York. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Incinerator 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Iron, Stop 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Lever Gate 

Nelson Valve Co., Philadelphia. Pa, 


Valves, Non-return 

Walch & Wyeth, Chicago, IIL. 
Valves, Pneumatic 

Nelson Valve Co., Philadelphia, Pa. 


Valves, Pop Safety 
American Steam Gauge & Vaive 
Mfg. Co., Boston, Mass. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Williams — Co., D. T., Cincin- 
nati, 


Pump 
Garlock Packing Co., Palmyra, N. Y. 


Valves, Railroad 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Reducing 
Deve Regulator Co., G. M., Chicago, 


Mason Regulator Co., Boston, Mass. 
Ohio Brass Co., Mansfield, Ohio. 
Watson & McDaniel Co., Philadel- 

phia, Pa. 


Valves, Regrinding 


Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co, Philadelphia, Pa. 

Pittsburg Valve and Fittings Co., 
Barberton, O. 

Strong, Carlisle & Hammond Co. 
Cleveland, O. 

Wiliams Valve Co., D. T., Cinein- 
nati, 


Valves, Regulating 

Fisher Governor Co., Marshalltown 
Iowa. 

Ohio’ Brass Co., Mansfield, Ohio. 
Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 

Valves, Relief 

Amer. Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 
d’Este Co., Julian, Boston, Mass. 
Jenkins Bros., New York. 
Lunkenheimer Co., Cincinnati, O. 
Peerless Rubber Mfg. Co., New York 
Power Specialty Co., New York. 
Quaker City Rubber Co., Philadel} 
phia, Pa. 

Wheeler Condenser & Engineerin: 
Co., New York. 


Valves, Safety 

Amer. Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 
Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 


Valves, Safety Gate 
Walch & Wyeth, Chicago, Ill. 


Valves, Stop Check 

ie & Koerting Co., Philade!l- 
Williams \ Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Steam 

Nelson Valve Co., Philadelphia, Pa. 
Valves, Superheated Steam 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Swing Gate 

Walch & Wyeth, Chicago, Ill. 

Williams Valve Co., D. T., Cincin 
nati, Ohio. 


Valves, Tank 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Water 
Nelson Valve Co., Philadelphia, -Pa. 


Valves, Water Relief 

American Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Co., The, Cincinnati, 


Ventilators 


Burt Mfg. Co., Akron, 
Ohio Blower Co., oie, Ohio. 


Vises 


Armstrong Mfg. Co., Bridgeport, 
Conn. 

Water Columns and Alarms 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

i Gage & Supply Co., Pitts- 
ur 

Reliance < Gauge Column Co., Cleve- 
an 

as he Equipment Mfg. Co., Chicago, 


Water Filtration and Soft- 
ening Plants 

Eclipse Feed Water Heater and 
Purifier Co., Appicton, Wis. 

Harrison Safety oiler Wks., Phila- 
delphia, Pa. 

Northern Water Softener Co., Madi- 
son, Wis. 


Whistles 

Schaeffer & Budenberg Mfg. Co., 
Foxboro, Mass. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Whistles, Chime 

American Steam Gauge & Valve Mfz. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, 0. 

Pittsburg Gage & Supply Co., Pitts- 
burg, Pa 

Winches 


Yale & Towne Mfg. Co., New York. 


Wrenches 
Curtis & Curtis Co., 


Conn. 
as if Steel & Iron Co., Chicago, 


Bridgeport, 


Trimont Mfg. Co., Roxbury, Mass. 
aaa & Co., J. H., Brooklyn, 


Wrenches, Pipe 


Armstrong Mfg. Co., 
Conn. 


Bridgeport, 
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THE BLACKBURN-SMITH 
FEED WATER FILTER 


AND 


GREASE EXTRACTOR 


is the height of 
filtering efficien- 
cy and conven- 
ience. It affords 


able boiler pro- 
tection by  re- 
moving mechan- 
ically suspended 
particles from 
the feed water 
supply, and by 
removing traces 
of oil and grease 
from the con- 
densed exhaust steam, dirt from the lines, etc. 


In this model we have combined with our sys- 
tem of DOUBLE FILTRATION through small 
removable cartridges, a valve arrangement which 
possesses evident advantages over that of any 
other filter. The inlet and outlet valves are con- 
centric with and practically a part of the feed line. 
The filter may be cut into the feed line of an old 
plant or placed in a new plant without requiring 
any special fittings or pipe bends. 

The by-pass is wholly within the feed line so 

m that the filter may 
be opened for clean- 
ing or almost en- 
tirely removed 
without disturbing 
the lines or shut- 
ting downtheplant. 


‘Tell us what kind 
of impurities exist 
in your feed water, 
horse power of 
boilers, etc., and 
our engineering 
department will 
give free advice. 


Write for Booklet, ‘‘Feed Water Filtration.” 


JAMES BEGGS & CO., 


106 Liberty Street, New York City. 


22 


the best obtain- 


U People's 
Niversity 
q In your father’s time, the 
.man who failed to get an education in 
his youth was handicapped tor life. It was 
almost impossible to make up this lack of training 
in later years because few could spare the loss of 
time from regular work. The Correspondence 
School now makes it possible to master almost any 
profession or trade at home. Now any ambitious 
man has unlimited means and opportunities for pre- 
paring himself for a career of his own choosing. 
‘Time, cost or location are no barriers to acquiring 
the training you need. The Correspondence 
School is the People’s University, open to all, 
at all times. 


@ The American School of Correspondence has 
prepared thousands of men to successfully pass 
license examinations. Hundreds of licensed 
engineers have more than doubled their salaries 
through our course of instruction. Our courses 
offer both the oiler and fireman the best and 
quickest method for becoming expert engineers. 
@ The School has more teachers for the num- 
ber of students and a greater proportion of 
graduates than any other Correspondence 
School. These are points that determine the real 
value of the instruction. The text-books furnished 
you as you progress in your studies are substantially 
bound in cloth. They average about 50 toa course. 
THE AMERICAN SCHOOL employs no agents. 
All communication with you is by mail. The money 
you pay is not used to maintain an expensive organ- 
ization of high priced agents, but is used to give 
you the best instruction at the lowest cost. 


Mark in the coupon the Subject that interests you most, sign your 
name and address plainly—and mail the coupon at one . 


AMERICAN SCHOOL OF CORRESPONDENCE 


CHICAGO 
Cut out and mail isaay ‘“GOUPON Power, 8-18-08, 
Please send me 200 page descriptive handbook. I am interested 
in the course marked * X.”’ 

Stationary Engineering Electrical Engineering 
Locomotive Engineering Mechanical Engineering 
Boilers and Engines Civil Engineering 
Marine Engineering Architectural Engineering 

Refrigeration Boiler Maker's Course 
Engineer's Course (to Tool Maker's Course 
prepare Stationary En- College Preparatory (fit- 
gineers for License Ex- ting for entrance to 
amination of all Grades) Engineering School) 
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TULLEY'S HANOBOOK 


Are You 
Ready for 


the 
Question? 


Can you face the examination with confidence, certain of 
winning the license? Do problems arise in your everyday 
- work that require a quick solution? Are you handicapped 
sometimes for lack of a ready work of reference? Look your- 
self square in the eyes as you answer these questions and 
remember that no engineer can afford to lose one iota of his effici- 
ency through lack of having the right book at hand. 


Tulley’s Handbook 


is the right book. It’s the one complete and dependable engineers’ 
guide; the one book that covers every phase of steam and electrical 
engineering. Over 1,000 pages and 400 illustrations—every page 
and every illustration brimful of helpful information. Every pont 
is covered; nothing is neglected; no fancy stunts nor high mathema- 
tics; no Latin nor Greek; just plain, understandable, engine-room 
English; written for practical men by a practical man. Over 20 
pages are devoted to questions usually asked in examinations and 
the answers given. A complete index that enables you to refer in- 
stantly to any subject. Tables for ready reference that save hours of 
figuring. You, sir, can use this book and, once it’s in your pos- 
session, you'll be like 26,000 other engineers who have bought it 


—satisfied. GUARANTEE 


@ We don’t want anybody to buy this book and keep it if he is not entirely satis- 
fied. If it isn’t what you want, fire it back at us. The price is $3.50, postpaid. 
Send us $3.50. If you’re not satisfied, return the book in good condition within 
5 days of receipt and we’ll refund your money without a murmur. Get busy today. 


HILL PUBLISHING COMPANY 


505 Pearl Street, New York London Branch, 6 Bouverie St., E. C. 


Power * The Engineering and Mining Journal American Machinist 
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TRIMO PIPE CUTTER | 


(TRADE MARK) 


67 


Combination 1 and 3 Wheel. 


NOT THE CHEAPEST, 
BUT THE BEST. 


Only a trial needed to demonstrate its superior qualities. Drop forged steel frame. Rolls keep cutter straight 
and remove burrs from pipe. All parts interchangeable and guaranteed. Send for our Catalogue No. 21. 


TRIMONT MANUFACTURING COMPANY, 55-71 Amory Street, Roxbury, Mass. 


JOHNSON’S PACKINGS NEED NO SECRET 


TO ANY ENGINEE 


‘¢ FORMULAS ”’ 


to boost their sale. 


Honest material countsin the long run 
we get so many reorders. 


175-187 GATES AVENUE, 


Write for Catalog. 


THE HENRY JOHNSON COMPANY, 


A Crosby, Tabor, American- 
Thompson or Lippincott 


FREE 


Also 500 other things, including every article, tool or device 
any Engineer may want. For free premium list and full par- 
ticu'ars regarding this remarkab.e offer, fill out and mail the 
coupon below to 


That’s why 


JERSEY CITY, N .J. 


FRANCE PACKING COMPANY, Inc. 


BEST 
PAST ELEVEN YEARS. 


LAW METALLIC PACKING. 
Write for a circular. 


HOUCHIN-AIKEN COMPANY 


Sole Manufacturers 
113-121 Fifty-third Street 


HAS BEEN SATISFYING THE 
ENGINEERS FOR THE 


BROOKLYN, N.Y. 


State Road Tacony, 


Manufacturers of METALLIC FIBROUS and SHEET PACKINGS 


FRANCE PAckINnG Co., INnc., Philadelphia, Pa. 
Gentlemen :—Kindly send me premium list and full particu- 
lars regarding Indicators and other articles you are giving away. 


(GIVE COMPLETE ADDRESS) 


INDICATOR 


PHILADELPHIA, PA. 


Carey’s 


per 
cent 


Magnesia 
Coverings 


FACTORIES: 


New York : 114-118 Liberty Street. 
8t. Louis: 908 North 2nd Street. 
Baltimore, Md. : 332-334 North Street. 


Carbonate 


THE PHILIP 


General Offices: Station R, Cincinnati, O. 


Philadelphia, Pa. ; 12th and Buttonwood Sts. 


HE largest contract ever awarded for steam pipe 

and boiler coverings specified Carey’s. This 

was the result of an exhaustive test conducted by the 

Manhattan Railway Company of New York, which 

proved Carey’s Coverings to be more efficient and far 

superior in every way to any other of the numerous 

makes. No other coverings proved to be as light, 
clean and substantial. 

Carey’s Coverings are absolutely fire-proof, and be- 
ing thorough non-conductors of heat they confine the 
heat to the pipes, effectually preventing its loss 
through radiation, thus saving in fuel an amount suf- 
ficient to more than offset the cost of their application. 

The most prominent steam users everywhere use 
Carey’s Covering. Do you want to know why? 

Send for Carey’s Magnesia Catalogue, It gives 
information not obtainable elsewhere. 


CAREY COMPANY 


LocKland, Ohio; Plymouth Meeting, 


Branches and Warerooms: 


Toronto, Canada: 112 Bay Street, East. Atlanta, Ga : 34 West Alabama Street. 
Cleveland, Ohio: 123 Water Strect. Chaniotte, N. C.: East 7th and R R. Streets. 
Buffalo, N. Y.: 45 Pearl Street. New Orleans, La, : 222 Chartres Street. 
Pittsburg, Pa. : 333-335 Second Avenue. 


Pa. 
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PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER COMPANY 


lo WARREN ST., NEW YORK 


DETROIT, MICH. 16-24 WOODWARD AVE. SEATTLE.WASH — RAILROAD WAY & OCCIDENTAL AVE. BOSTON, FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, KY -111-121 W.MAIN ST. BUFFALO.379-383 WASHINGTON ST 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECOND ST. 
SAN FRANCISCO,CAL . 131 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE ,NY.-212-214 SO.CLINTON ST. 
NEW ORLEANS, LA:COR.COMMON&TCHOUPITOULAS STS. DENVER,COL.~- 1723-1731 BLAKE ST. LOS ANGELES.CAL-115 S0.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND.VA.- COR.NINTH & CAREY STS. PORTLAND, ORE=-14-16 FIRST ST. 
KANSAS CITY. MO.- 1221-1223 UNION AVE. WACO,T EXAS -709-7II- AUSTIN AVE. BALT!IMORE,MD.-37 HOPKINS PLACE. 
FOREIGN DEPOTS 
LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY .AUSTRALIA,-270 GEORGE ST. COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6. 
PARIS FRANCE>76AVE DE LA REPUBLIQUE. JOHANNESBURG, SOUTH AFRICA>2427 MERCANTILE BLDG = VANCOUVER, B.C- CARRAL& ALEXANDER STS 
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It’s Not You 
the Engine 


= = 


It’s the Poor Packing that Causes the Trouble 


During the 30 years‘‘ EUREKA” has been in use—but few 
kicks have been made and in almost every case the trouble 
was local. | 


There’s a Reason 


“EUREKA” Packing is constructed on correct principles. 
It’s a labor saver for the Engineer. 

It’s a money earner for the Owner. 

It’s the best for rods, scored or out of line. 

It’s the cheapest good packing made. 

Money cannot make a better packing. Your dealer carries 
it. Be sure it’s the genuine. 


We also make large quantities of Cut Ring Packing, High Pressure Packing, Water 
Proof Hydraulic Packing in both rings and coils, Spiral and Red Sheet Packing. 


Eureka Packing Co., **icien"” 46 Warren St., New York 


A Robertson-Thompson 
Indicator 


Is a guide post to the Engineer. It’s a short cut to 
success—better pay and a better position. It tells 
him what to do, when to do and how to do. Moder- 
ate price and easy terms make 
easy buying. 

The Willis Planimeter is the 
most perfect and easiest to 
purchase. 


Jas. L. Robertson & Sons, 46 Warren St., New York 
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Cobbs High Pressure Spiral 
Piston and Valve Stem Packing 


| 
The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 


Duck, with an outer cover of fine asbestos, 
lubricated by our secret process. 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘“‘Cobbs’’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. 


“Cobbs’”’ Packing also furnished in rings at 


. } short notice, made of round or square packing. 

Indestructible 
4 e | | 
i White Sheet Packing } 
: Is without doubt the toughest and most dur- H 
ee i able High Pressure Sheet Packing on the market. 

a It will stand the highest pressure and extreme ii 
iz heat, making a tight joint when used for Steam, i 
a Air, Hot or Cold Water. hi 


It does not dry out or become hard and _ brit- 
tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 
Oils or Acids have little or 
no effect on it, and joints 
can be broken numerous 
Ki times without renewing the packing. 

i Indestructible White Sheet Packing is also 
il made with wire insertion. 


We manufacture a complete line of high class 

i rubber goods, comprising Belting, Air, Fire, Gar- 

den, Steam, Suction, Pneumatic Tool and Water 

| Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 

Tubing, ete. 


SOLE MANUFACTURERS 


| New York Belting & Packing Company, Ltd. 
91 and 93 Chambers Street, New York, N. Y. 


* CHICAGO, 150 Lake &t. BOSTON, 232 Summer St. BUFFALO, 600 Prudential Bldg. 
ST. LOUIS, 218-220 Chestnut St. INDIANAPOLIS, 229S Meridian St. PITISBURG, 913 915 Liberty Ave. 
7 |) PHILADELPAIA, 118-120 N. 8th St. BALTIMORE, 114 W. Baltimore St. SPOKANE, WASGH., 163 S. Lincoln St. 


SAN FRANCISCv, East llth St and 3d Ave., OAKLAND. LONDON, E. C., ENGLAND, 58 Holborn Viaduct. 
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STOP 
Firing Your Boiler 


With Dollar Bills! 


Hundreds of concerns are literally firing their boilers 
with dollar bills in the form of coal wasted by loss of ™ 
heat and condensation, because of uncovered or improperly covered pipes. 


Ordinary pipe coverings are little better than none at all, and are only 
deceiving. You would not think of wearing a linen duster to keep warm in 
zero weather. Then how can you expect ‘“‘linen duster’? coverings on the 
steam pipes of your plant to prevent loss of heat ? 


The following tests were made by Mr. Geo. H. Barrus, the well-known mechanical en- 
gineer, to determine the efficiency of the various methods of pipe covering. ‘These re- 
sults were published by the American Society of Mechanical Engineers, and show that 


J-M HIGH PRESSURE COVERINGS 


save 26% of the coal consumed when pipes are covered with ordinary coverings. 


Kind of Tons coai Cost of coal at Cost of 

Covering consumed per year $3.00 per ton Covering applied 
Ordinary Covering 791 $2 373 $1 »320.00 
J-M HIGH PRESSURE COVERING 585 $1,755 1,980.00 


$ 660.00 
Based on 10,000 sq. ft. of surface at 150 Ibs. pressure. 


Let us ‘show’ you what we can save you by properly covering your pipes. 
We will gladly examine the conditions of your steam plant without charge, 
and tell you how much we can cut down your fuel bill. 


Will you let us go intothis matter with you?) Remem- 
ber, it will cost you nothing. Just write nearest 
Branch to send an expert to examine your plant. 


Write Nearest Branch for Booklet. 
H. W. JOHNS-MANVILLE CoO. 


Manufacturers of Asbestos and Magnesia Products, 
Asbestos Roofings, Packings, Electrical Supplies, Etc. 
New York St. Louis Baltimore Los Angeles 
Milwaukee Pittsburg New Orleans Seattle 


Chicago Cleveland Kansas City Dallas 
Boston Buffalo Minneapolis Toronto 
ZA, Philadelphia Detroit San Francisco London (741) 
FASTENING BAND 


Co. 
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Where It’s Put. 


Ask Any Engineer 
Who’s Used It. 


Practically without advertising or other stimulation, the annual sa/es of 
INDIAN RED SHEET PACKING have grown from thousands of pounds 


to thousands of tons. Many engineers will have nothing else. 


The Reason—SERVICE, DEPENDABILITY, RELIABILITY. 


Our New Catalogue covers PACKING, BELTING, HOSE, 


V ALVES, ETC., very fully. Shall we send it? 


The Diamond Rubber Go. 


Akron, Ohio 


COMPLETE DIAMOND STOCKS CARRIED BY 


THE DIAMOND RUBBER CO., OF N. Y., 1876 Broadway, N. Y. BUFFALO MILL SUPPLY CO., Buffalo, N. Y. 

THE DIAMOND RUBBER CO., OF N. Y., 304 N. Broad St., Phila., Pa. PITTSBURG RUBBER & LEATHER CO., Pittsburg, Pa. 
THE DIAMOND RUBBER CO., 1523 Michigan Ave., Chicago SOUTHERN HARDWARE & SUPPLY CO., Mobile, Ala. 
THE DIAMOND RUBBER CO., 3963 Olive St., St. Louis, Mo. ALABAMA MACH. & SUPPLY CO., Montgomery, Ala. 
THE DIAMOND RUBBER CO., Mission and 2nd Sts., San Francisco, Cal. CONSUMERS RUBBER CO., Cleveland, Ohio 

THE GUSTIN-BACON MFG. CO., Kansas City, Mo. M. |. WILCOX CO., Toledo, Ohio 
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MILLIONS IN USE 


by plants whose orders are passed upon by the 
most able and critical engineers in the world. 


Write for free sambles. 


AMERICAN GOETZE-GASKET AND PACKING COMPANY 
525 East 149th Street, NEW YORK 


Red Breast PacKing 


A Standard Red Sheet Packing—Will not crack or 
harden under any degree of heat; absolutely impervious to 
the influence of alkalies, oils and ammonia; positively 
won't contract or expand; and will withstand the highest 
pressure. 


Write for Free Sample 


This packing is better than others—far better—and, better 
still, is lower priced. We will gladly send samples Free 


“RED BREAST” upon request. 
MERCER RUBBER CO., Hamilton Square, New Jersey 
BRANCH OFFICES—Philadelphia, New York, Pittsburg, Denver, 610 Exchange Bldg., and Chicago, 40 Dearborn St. 


VIBRATING STUFFING BOX A F T Y a3 


PLASTIC 


Metallic Packing 


FOR STEAM, WATER, AIR, GAS, 
HYDRAULIC MACHINES, VALVES, ETC. 


Guaranteed to stand Steam Temperature up to 550 degrees F. 
and Hydraulic Pressure to 5,000 Ibs. per square inch. 


Send for 
HIGHEST AWARD WORLD'S FAIR, ST. LOUIS. _ Free Semple and Particulars 


Manufactured Solely by STEEL MILL PACKING COMPANY, Detroit, Mich., U. S. A. 


“It Floats with the Rod” 


Pat. March 15,’98 


“DODS” DIAGONAL PISTON ROD PACKING 


The Perfect Cross-Expansion Packing. 


In one piece, it has all the claimed merits of packing composed of wedge- 
shaped pieces, as it has an expansive power three times greater than any 
other packing. The unusual expansion of ‘‘DODS’” PACKING (100 per cent.) 
enables it to be used with absolute 

CROSS SECTIONS OF safety on the piston rods of engines or pumps, 
“DODS” PACKING ORDINARY PACKING air compressor or hydraulic work. 


=< IT PRODUCES LESS FRICTION, 


wears longer than any other packing, and 
holds steam, air or liquids perfectly tight, as 
with slight adjustment of the gland nut it 
will expand and fill every space. Full description 
and samples for practical test will be sent free. 


Address Department “‘E,” 


a BOWERS RUBBER WORKS, 57 Sacramento St., San Francisco, Cal. 
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WeAre Ready To Prove 


that Selden and Zena 
Packings are better 
made and made of 
better materials than 


ZENA any packings. Write. 


Randoiph Brandt, 


72 Cortlandt Street, New York. 


In Summer's beat, this maiden neat 
goes to the shore for rest 
But even here, she sees quite clear 


riding the ocean crest For , Pisto 
The same glad sisht, that makes things right hn 


No matter what the test 


It goes to show, what a | should know, R 0 ds F or 
BLACK SQUADRON is the best. 


Upright 

SQUADRON Engines 
is the one packing that never fails. Others may do — g 
fairly well for some kinds of service, but why take 


chances—be sure and make sure, by using the origi- Sterling Metallic Packing 


nal sliding wedge B.ack Squadron Packing. High It keeps the rods smooth and requires but little lubrication. Imparts 


and Low pressure varieties for Steam, Water, Air, a steadying to the rods and stems without creating friction. Allows 


for rod vibration and votrue alignment. 
ont Ammonia, request. Users say that our pachla- sives troubleand MONEY. We guarantee 


Philad elp hi a, Pa. Sold on trial for steam, air, oiland ammonia rods, Catalog? 
10 Oliver St., Boston, Mass, 525 Third Ave., Pittsburg, Pa. Monar ch Steam Blower Co., 


805 Plowman St., Baltimore, Md, Troy, N. Y. 


3 
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: 
A STEAM PACKING THATISA PAC J 
Goods Stamped with the VANDA TRADE-MARK will fulflli the claims wo make forthem. 
D IMITATORS ARE APPEARING IN GREAT NUMBESS. WETHERE- 
WOULD ESPECIALLY CALL YOUR ATT FENTION TO OUR 
GOODS MADE IN SHEETS ONLY OF AND 9', IN ALL THICKNESSES 
THE Vanpa Company, 96 Sprinea Street, N. Y. 
AW. JOHNS-MANVILLE CO,, 
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BELMONT 


“1903” 
EXPANSION 
PACKING 


For Steam and Ammonia 
Pat. Feb. 24, 1903, 

See the sliding wedge ? 

When you place a ring in the stuffing box pull the ends 
of one wedge ahead of the casing ends, and push the other 
one back, then when the ring is closed and ready for ser- 
vice the joint is divided into three breaks, occurring at 
different points on the circumference. This feature en- 
ables one ring of Belmont 1903 Expansion Packing to 
stop steam as effectively as three rings of ordinary pack- 
ing, and makes it especially valuable for shallow stuffing 
boxes. Material throughout is the best obtainable, and 
Beimont 1903 Expansion Packing (fully described in 
booklet A) is guaranteed for any service withsteam or am- 
monia up to 125 lbs. pressure. Above this pressure our 
“hizh pressure’”’ packing (write for booklet B) is to be 
preferred. General Catalog on Request. 


FREE ! 


for a sample ring and be convinced. 


CLEMENT RESTEIN CoO., 


Ph.ladelphia, Pa. 
Gentlemen :— 


Send me asample ring of Belmont 1903 Expans!on 
Pacxing 


Firm Name 


Number of Boilers 


Po wer, 8-08. 


CLEMENT RESTEIN COMPANY 
133 North Second St. PHILADELPHIA, PA. 


Ever See Any Metallic 
Packing Like This Before? It’s 


TRADE MARK 


The new packing composed of long pliable 
filaments of non-friction metal treated with 
our mineral lubricating compound. 


The parts next the moving rod or stem 
quickly acquire a glazed surface, wonderfully 
smooth and slippery, while the outer parts re- 
tain their original fibrous condition. 

It withstands the highest temperature of 
super-heated steam; and is unaffected by acid, 
water or ammonia. 

It can’t be blown out or sucked in, no matter 
what the speed or pressure: and, since its 
volume never changes, a rod once packed 
stays packed. 

It contains no animal or vegetable material 
whatever, consequently cannot carbonize and 
cut the rod. 


——FREE—— 


If you want a sample fill in and send to us the coupon below: 


Canfield Manufacturing Co., Phila., Pa. 


Gentlemen :— Kindly send me free, a sample of Ambest 
Metallic Packing. 


Name of Firm 


Canfield Manufacturing Co., Ltd. 
Philadelphia, Pa. 
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THE BUCKEYE AUTOMATIC SKIMMER 


Not One Cent for Boiler Com- 
pounds or Mechanical Cleaners 


They are no longer necessary where 
the Buckeye is at work. Other re- 
sults of its operation are decreased 
coal bills, minimum repair costs, and 
top notch efficiency. Write. 


BUCKEYE BOILER SKIMMER CO., 
SOUTH END, TOLEDO, OHIO. 


may easily collect in a 250 H. B. Boiler, or if running 
condensing, enough oil and grease from the condensation, 
though less in quantity, may become even a greater 


IRD-ARCHER 
OILER COMPOUNDS 


_will not only prevent thi$ matter from adhering to the 

; heating surfaces, but actually pay big dividends by 
cutting scale prevention to the lowest possible cost, by 
keeping boiler capacity high and heating surfaces clean 
and by doing away with the delays and repair expenses 
which always result from scale formation. 


Sold on a “NO CURE, NO PAY” basis. 
WRITE FOR CATALOG. 


THE BIRD-ARCHER CO. sew vork, 


The Thompson 


Improved 
Continuous 
Card 
Indicator 


The Most Modern, 
Useful and Practical 
Indicator on the Market. 


This indicator shows 
not only the condition 
at a specific moment, , 
but for a time suffi- | 
ciently long to deter- | 
mine the true condition 
by the average show- 
ing. For engines in 
traction power stations 
and rolling mills, or 
wherever the load con- 
stantly varies, the continuous card diagram is of utmost 
value, and you will appreciate it when you know that 
from 50 to 100 indications can be taken without re- 
moval ofthe paper. Write for new catalog. 


The Schaeffer 2 Budenburg Mfg. Co., 


Foxboro, Mass. 
23 Dey St., New York. 15 W. Lake St., Chicago, 


It's Nonsense 


' to talk about fuel economy 
if you don’t keep your boil- 
ersclean. Soot is the most 
expensive thing about the 
boiler room. The Monarch 
Steam Flue Blower will re- 
move it for you without loss 
of time or steam pressure. 
Blows with the draft from 
the rear of the boiler and 
Saves Fuel. Circular ? 


The Monarch Steam Blower Co. 
Troy, New York 


It Will Cost 
Try A Tril You Nothing 
And if you are satisfied and want to 
keep it after the trial it will cost you — 
$50 less than any other. 


It’s just a better instrument ata 
lower price. 


Trill Indicator Co., Eagle St., Corry, Pa. 


| PHOSPHOR BRONZE SMGLTING bint 


2200 WASHINGTON AV 


BRAND 


PHILADELPHI 


DELTA METAL - 


CASTINGS, STAMPINGS ano FORG 
ORIGINAL ano SOLE Makers in Tre U. S. 
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Ever Know Pump Pipe Line 
Clog While the Strainer 
was Being Cleaned? 


It may happen any minute 
unless you stop pumping 
while the strainer is being 
cleaned and that would mean 
too great a loss. 

On the other hand a pipe 
may clog up in two minutes 
and require two days to get 
clear. 


Ask about the Twin 


Strainer, one side cleans while 
the other side strains. 


We also manufacture The 
Liberty Turbine Cleaners and 
Oil Purifiers the one prevents 
enormous waste of coal while 
the other saves many times 
its cost in oil and both oper- 
ate a lower cost than any 
other devices ever construc- 
ted for their respective pur- 
poses. Write. 


Liberty Manufacturing Company 


6509 Susquehanna Street > = Pittsburg, Pa. 
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WEINLAND 


STRAIGHT TU BES 


This Weinland Wing 
Head is the best Head ever 
made for Turbine Cleaners. 
The heavy wing arms fly out 
and reduce the scale in no = —_ 
time. It is stronger, more durable, and costs iting to ine i in re- 
pair than any head ever made by any one. It is furnished with 
all new, and can be used on all Weinland Cleaners now in 
use. Cleaners furnished with ball bearings for light, and thrust 


bearings for heavy scale. 
Weinland Turbine Cleaner remov- 


FOR CURVED TUBES 
ing scale from the boilers of 


the St. Louis Exposition. This cut shows Cleaner 
with Wing Head suitable for 
curved tubes.  [t possesses 
every merit of the straight tube 
cleaner, but the cutter heads and Zo 
barrel are shortened to traverse the bends easily. Our hose . 
coupling is perfectly smooth on the outside so it can’t impede 
the progress of the cleaner. If you have Stirling or similar 
boilers you should have this cleaner. Cleaners made with either 
theust or ball bearings. 


FOR SEVERE SCALE 


an inch thick or Tubes 

Weinlayd Turbine Cleaner at work “chuck full.” This Me- 

in a Stirling Boiler. 

chanical Cleaner Sr 
Head is the only one that will do the work speedily and eco- 
nomically. In tubes “chuck full” of scale it is the ONLY 
CLEANER that CAN doit. Can be driven by steam, electric, 
water or air motor, any desired power. We'll sell or rent this 
Cleaner or clean your boiler by contract. You can learn A LOT 
during the operation and afterward, by using our Turbine with 
reasonable trequency, can keep your boilers in finest condition. 
If you have a large plant where cleaning goes on most all the 
time, think you had better own this machine. 


Tell us your scale troubles. We will tell you 
the remedy, and let you try a Weinland Cleaner free 
to prove our statements. If it isn’t what you want, 
Mechanical Cleaner at Foos 
Mfg. Co., Springfield, Ohio. you can send it back. 


THE LAGONDA MFG. Springfield, Ohio 


MAKERS OF LAGONDA AUTOMATIC CUT-OFF VALVES, 
RESEATING MACHINES AND TUBE CUTTERS. 


New York Philadelphia Pittsburg Chicago San Francisco Birmingham Toledo London 
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A Powerful Little 
Device for Elevating, Conveying 
and Transporting Liquids— 


The Garfield Ejector 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 
drilled wells. 


Positive in Its Work and 
Nothing to Get Out of Order 


You cannot afford to be without it. Write 
for complete description. Large Catalog 
sent free. 


The OHIO INJECTOR Co., 


The World’s Greatest Injector Manufacturers, 


WADSWORTH 110MainSt. OHIO, U.S.A. 


The Drip Cock of the U. S. 
Automatic prevents freezing; pre- 
vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 
steam or check valve leaks; prevents 
destruction of hose on traction engines 
by heat from hot water, and has 
many other exclusive advantages 
fully explained in our 


Engineer’s Red Book 


sent free on request. 


AMERICAN INJECTOR CO, 
Detroit, Mich., U.S.A. 


It takes a mighty strong twisting force, torque or pull to clean water tubes 
rapidly and perfectly. 

There never was a self-contained water-driven cleaner that could even approach 
the “ DEMON ” for power 

Where does the ““ DEMON” obtain its immense power? Here’s an illustration. 
Press your thumb over the outlet of an open water faucet and see how soon the 
accumulating pressure of the water forces an opening. This is the principle of the 
“ DEMON.” 

After trying the above hold your thumb) a half inch or so below the opening 
of the faucet and you discover the pressure is slight in comparison with the previous 
experiment. That is the principle employed in every turbine cleaner. 

The “DEMON” uses every ounce of pressure directly upon rotary pistons. 
The water must rotate the pistons (and the cutter head) before it can escape. With 
a 3” piston area and 100 lbs. water pressure it means 300 Ibs. pull which reduced 
to practice causes a rapid crushing of all scale as it is caught under the steel roller 
cuiters. Send for free trial proposition and don’t faif to read our folder No. 54 
“Demon Cleaners vs. Other Cleaners,”’ or No. 56 0n “ DEMON” curved tube cleaner. 


The ‘Demon” on the right of photo showing over 40 
times the pulling power of the turbine Pump preesure 


100 ibs. kteproduction of actual test, 


THE “TORPEDO” 
Removes all scale from tubes of fire 


The “TORPEDO” holds the undisputed lead in 


the fire tube cleaner class. aff! 5 Saves 11 per cent of fuel for each 1 16 
inch of scale 

Just to show you that this cleaner can save you met a if: . Protons life of tubes, 
money—lots of it and it is the best and safest cleaner 
you ever saw, let us send you one on free trial. If you ave 

. . Stroke Itmite ac hionesr 

are satisfied it will pay you 200% or more on the invest- — bus the tube, 
ment buy it, if not send it back. —& 


's absolutely safe and easily operated, 
Has but one moving part. 


Our circular No. 30 gives some interesting facts Will last a lifet me. 


on cleaners. Want one? The ‘““TORPEDO’’ 
The General Specialty Co., 887 Niagara Street, Buffalo, New York. 
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POWER AND THE 


SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U.S.A. 
MANUFACTURERS OF 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 

Chicago Branch, 32 South Canal Street. 

Sales Agencies in all principal cities. 
Cable Address, “Engrave” A. B.C. and Lieber’s Code, 


Shultz Aqua 
Water proof 
Belting 


will do your work 
and do it right in 
damp places, or 
where exposed to 
steam 

Aqua leather as 
well as the cement 
is absolutely imper- 
vious to surroundiog 
conditions. The plies 
won't separate from 
moisture, 


Tell us your belt troubles. Get an Aqua Belt for 60 days free. 


SHULTZ BELTING CO. 
ST. LOUIS, MO. 
NEW YORK BOSTON _—(26-A) PHILADELPHIA ws 


12 N. THIRD ST. BOSTON © FULTORST, 
HAMBLET Se HANES £0, EASTERN AGENTS, 


LeatherBelting 
Eliminates The Glue Pot 


SOLVES THE BELT PROBLEM. 


The Scientific Principle: The Positive Result: 

Continuous strands are spirally cut from the A conti 
choicest leather locations of the belting butt to 
separately stretched to the extreme elastic limit 2 y- Complete adjustme varying 
and assembled on edge forming a belt of any pulley conditions with the maximum of surface 
ractical length, width or thickness. Made end- and circumferential contact. Remarkable power 
688 On pulleys with a simple interlocking splice. transmission and highest productive efficiency. 


Write for Circular No. 2 giving detailed description. 
ROBINS NEW CONVEYOR COMPANY 
NEW YORK, FACTORY, CHICAGO, 
38 Wall Street. 168 Duane Street, N. Y. Old Colony Building. 


BELT HEALTH 


is as much dependant on cleanli- 
ness as is yours and mine. Belts 
that have been doped for years 
with gummy, sticky nostrums are 
sick, and can’t doa good day’s 
work no matter how hard you try 
_to make them. There’s no life in 
them, no grip, they are thick and 
heavy, and the only remedy is 


OXo0ilOX 


nature’s belt food, made from the 
hoofs of cattle. It drives out this 
old gummy stuff; leaves the belts 
soft, tough, and clean. Then they have life and health. They cling so closely to pulleys that all air is 
excluded and the vacuum thus formed enables a belt to run slack at its full capacity without slipping. 
Start new and right with OXoilOX. 


DRIVES OuT 
OF Your BELT 


F. S., WALTON CO., Philadelphia, Pa. Gentlemen: Kindly send us, free of all charge, @ sample can of OXo0ilOX, the perfect belt dressing. 


NAME 
ADDRESS................. 
NUMBER OF BELTS 


F. S. WALTON CO. PHILADELPHIA, PA. 


NAME OF FIRM 


AVERAGE SIZE 
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And there is no string to this method of selling our 


STEPHENSON 
Bar Belt Dressing 


Send us 2c. for testing Sample, and say which: 


Red Label for Leather belts. 

Green Label for Rubber or Canvas. 

No one kind 1s good for all belts— 
you know that. 


Of Dealers Everywhere, or 


STEPHENSON 
Albany, N. Y. 


Agents for England : 
J. B. Stone & Co., Finsbury Pavement, London. 


“RUGGED CONSTRUCTION” 


GREAT STRENGTH 


LASTING QUALITIES 


SAWYER CANVAS 
STITCHED BELTING 


Recommends it for all heavy transmis- 
sion and conveyor work 


(The belt with the undesirable features eliminated) 


SAWYER BELTING COMPANY 


29 Lisbon Road Cleveland, Ohio 


Salary Raising 


HE possibilities 
of your secur- 
ing a raise in 

salary depend 90% on 
one thing—upon your 
securing the knowl- 
edge and training 
that will really qualify 
you to hold a higher 
position commanding 
a larger salary. Such 
training has helped 
thousands of men in 
the same way that it 
helped Frederick L. 
Ray to advance from 
work as a machinery 
erector to power 
superintendent for 
the Stanley Rule & 
Level Company, of 
New Britain, Conn., 
F. L. RAY and later to superin- 
tendent of construc- 
tion for W. M. Sheehan & Co., New York City. Mr. 
Ray’s earnings have, of course, increased very largely 
since he became an I. C. S. Trained man—for it was 
through the I. C. S. that he secured his training. It 
is training that counts. You must bring training into 
your work today if you wish to secure anything above 
a subordinate position with low wages. 


The quickest, surest, and most practical way in the 
world to secure this training is by the plan of the 
International Correspondence Schools, an institution 
backed by a capital of six million dollars and with 
nearly 17 years’ experience in the sole business of 
providing ambitious men with salary-raising training. 
You do not have to leave home or your present work. 
Full details of how this plan can be adapted to your 
personal needs and circumstances, no matter how 
scant your time, money, or education, will be sent 
free to any one marking and mailing the coupon below. 
This puts you under no obligation. If you really 
want a better position use this coupon now. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
rd Box 979, Scranton, Pa. = 
@ Please explain without further obligation on my part, how I can qualify fora higher @ 
e salary and advancement tothe position before which I have marked &. o 
e Electrical Engineer Machine Designer Sanitary Engineer o 
e Elec.-Lighting Supt. Mechanical Draft. Architect e 
e Elec.-Railway Supt. Foreman Machinist Architectural Draft. | » 
e Electrician Foreman Toolmaker Ad Writer o 
e Telephone Engineer Foreman Molder Window Dresser e 
Civil Engineer Foreman Blacksmith Chemist 
e Bridge Engineer Marine Engineer Sheet-Metal Draft. e 
e Mechanical Engineer Hydraulic Engineer Ornamental Design. | 4 
Stationary Engineer Municipal Engineer Textile Designer 
PS Gas Engineer R. R. Construc. Eng. Bookkeeping e 
Refrigeration Eng. Surveyor Stenographer 
Ps Traction Engineer Mining Engineer Civil Service Exams. | ¢ 
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THERE IS ONLY ONE 


ALBANY 
GREASE 


—— THE ONLY 


The Genuine ALBANY GREASE has this trade mark on 
= every package. Look and ask for it. GENUINE 


Send for FREE sample cup and can of “Alban 
Grease,” giving size of tap for cup, depth of oil 
hole from top of cap to journal, where to be used 
and firm’s name. 


MADE ONLY BY 


ADAM COOK’S SONS, 
313 WEST ST., NEW YORK. 


TRADE MARK 


REGISTERED IN 


UNITED STATES PATENT OFFICE 


$1.00’s Worth Of NON-FLUID OIL Affords 
More Economical, Cleanly And Efficient 
Lubrication Than $3.00 To $5.00 Worth 
Of Oil Or Grease. 


These hot ‘days ordinary oil runs through the 
bearings like water, and grease—soft and sloppy from 
the heat—is little better. Neither will stay where 
put—distributed over the bearings—but spatters over 
the machine. For this reason, grease makers advise 
the use of different grades of grease at different 


By the use of the 


Latest Improved 
ROCHESTER) 

NON-FLUID OILS combine the full lubricating 
Automatic Lubricators [| value of the best fluid oils with the cleanly and last- 


ing properties of greases, but eliminate the disadvan- 
tages of both. 


you can save anywhere from 40 to 60% of 
the amount of oil you used to use with the 


old hydrostatic cup. This alone will soon . 
pay for the lubricator and then think of all 
the other advantages. Send for a catalog Send For Free Sample. 
aly why our lubricators are so gener- ORIGINATORS AND SOLE MANUFACTURERS 
The New York & New Jersey Lubricant Co. 
Greene, Tweed @ Co. DEPT. A. 


109 Duane Street New York ~ 1416 Church St., New York City. 
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Chalienge You 


~ to find a bearing in your entire plant 


which Mica Flake Lubricant will not 


keep cool—or a hot bearing which Mica 
# Flake Lubricant will not cool while running! Our 
challenge is contained in a small envelope sample, freee 
ly offered for demonstration purposes, of 


Mica Flake Lubricant 


Do you accept our challenge? Send forthe testsample! Mica 
Flake Lubricant is radically different, in principle and per- 
formance, from Graphite or any other lubricating material. 

Keeps the metal bearing surfaces actually apart—re- 
duces friction—cools hot journals—lengthens the life of 
your oil—saves costly delays and break-downs—increases 
operative efficiency! 

Mica Flake Lubricant is pure Mica—pure white—will not 
discolor or damage fabrics. Write for literature, prices, and 
the test sample! 


THE UNITED STATES MICA COMPARY, 
238-240 LaSalle Street, Chicago, U. S. A, 


FORCE FEED MEANS 
LOW OIL BILLS. 


The Sterling Force Feed 
Lubricator actually saves 
40% to 60% on oil bills and 
furnishes the most perfect 
known lubrication. It sup- 
plies oil as the machine needs 
it. Catalog? 


STERLING LUBRICATOR 
COMPANY, 
3 Frank St., Rochester, N. Y. 


The Absolute Zero of 
Friction is Reached With 


DIXON’S FLAKE 
GRAPHITE 


In the bearings it eliminates 
cutting and seizing in the 
cylinder it assures a smooth 
valve motion and uniform 
steam distribution. 


Ask for a free sample can 94-C 


Joseph Dixon Crucible Company, 
Jersey City, N. J. 


The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. : : : : 


Nature Supplies the 
Feeding Force in the 
Form of Compressed 
£ 


With many thousands of the “Philadelphia” Grease 
Cups in successful operation, on machinery of almost every 
description, we offer a system of lubrication which, for sim- 
plicity, cleanliness, economy, reliability and efficiency has 
no equal. 

The “ Philadelphia“ Cup is not merely “as good as any 
other: IT IS THE BEST, and we are prepared to prove 
our claim for actual superiority. There are more reasons for 
its practical success than we have room to mention here. 


Write for catalogue and full information 


The Philadelphia 


Lubricator & Manufacturing Co. 
The Bourse (Exhibition Dept, Philadelphia, Pa. 


20 DAYS’ TRIAL 


We don’t ask you to 
blindly buy a Detroit 
Lubricator. We want 
you to know just how 
good it really is before 
you pay us a cent for 
it. If for any reason 
you don’t ‘like it, send 
it back at our expense, 

Could any offer be 
more liberal ? 


DETROIT 
LUBRICATOR 
COMPANY, 


Detroit, 


U.S.A. | 
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Bros. 


Med ium Pressure 


Gate Valves 


are designed for medium heavy pressure steam and 
water service of all kinds. They are intended for 
150 pounds working pressure, but like all valves 
bearing the JENKINS Quality Stamp they possess 
a large factor of safety. We test each to 500 
pounds hydraulic pressure. Not only are the cast- 
ings entirely free from internal or shrinkage strains 
but the shape and distribution of the metal is such 
as to insure 


The Most Perfect Rigidity 
And Resistance 


to the stresses incidental to the service for which 
they are intended. The valves are of the double 
face, solid wedge type, and are made either with 
Inside Screw, Stationary Spindle, or Outside Screw 
and Yoke, Rising Spindle. Wedge has grooves 
which slide smoothly on ribs in body and prevents 
uneven wear of the faces or chattering. Screw or 
Flange Ends, and with or without By-Pass Valves. 
Also special valves for superheated steam. 


Write for Supplement No. 1 . 


Jenkins Bros., 


71 John Street, New York. 
133 No. 7th St., Philadelphia. 226-228 Lake St., Chicago. 
35 High St., Boston. 95 Queen Victoria St., London. 
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Nelson 
Valves 


Advantages of 


Nelson Tapered 
Double Discs 


Independently of each other, the Nelson Tapered 

Double Discs automatically align themselves to 

any position necessary to make a snug joint, no complicated spreading device 

being necessary; their flexibility also neutralizes the strain caused by contrac- 
tion, expansion, shock, or sagging of pipe. 

They ride on guides that fit grooves cast in the valve body, and make no 
contact with the seats until driven home; thus the faces do not scrape and 
repairs are obviated. 

Power is centrally and evenly applied to the discs by a central wedge, easily 
but securely closing the valve. 

As each disc is independent of its fellow, a slight obstruction between the 
disc and seat on one side does not interfere with a perfect joint on the other. 

Accumulation of dirt in the pathway of discs is picked up in the space 
between them, and when the valve is next opened, is washed away. 

The Nelson Type emhodies these features, simple, efficient, satisfactory; and 


has studiously avoided disadvantages common to other types. They are guar- 
anteed, absolutely and expressly. 


New York, Hudson Terminal Bldg. 

Chicago, . . 40 Dearborn Street 

The Nelson Va lve Company, Pittsburgh, . 525 Third Avenue 
Minneapolis, . . 622 Andrus Bldg. 


Philadelphia. San Francisco, . Atlas Building 
Butte, Mont., . 56 E. Broadway 
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DAVIS 


PRESSURE 
REGULATORS 


SAVE 
STEAM 


G. M. Davis Regulator Company, 


192 Milwaukee Ave., CHICAGO. 
BRANOHES—NEW YORK—123 Liberty St. BOSTON—104 High St. ST. LOUIS, 735 S. 4th 8 . 
SAN FRANCISCO—216 California St PHILADELPHIA~ 56 N. 2nd st. 


Automatically 


If you are using live steam for heating, drying, cooking or some other 
purpose at a pressure lower than that carried on the boiler, let the Davis 
Pressure Regulator make the reduction for you automatically. 

This valve can be adjusted to deliver steam at just the pressure needed 
and it will maintain that pressure without fluctuations no matter how 
much the initial boiler pressure may vary. 

Reducing steam by throttling through a cracked globe or gate valve 
is about as satisfactory as using saw dust for fuel. You may be able to 
get along after a fashion, but why not do it right—automatically. 

If you are running your engine non-condensing a Davis Automatic Back Pressure Valve will 
enable you to make use of the exhaust steam instead of letting it go to waste. 

Contrast this valve with its semi balanced disc, small weight and noiseless operation without 
any possibility of injury to the seats, with the old style single seated valve which pounds like a 
trip hammer and keeps you poor buying seats for it. Is there any comparison—would you 
choose the single seat ? 

Send for a complete catalog of Davis Valve Specialties. It is of in- 
terest to both owner and operator. 


PRESSURE 
REGULATOR 


PITTSBURGH—1206 Park Building. 


BACK PRESSURE 


Would You Trade A Good Dollar || | #Twood Swing Gate Valves 
For A Dollar With A Hole In It ? || | Mamganesite Paste for Joints 


PITTSBURGH VALVE, FOUNDRY 


PITTSBURGH NEW YORK BOSTON 


WALCH @ WYETH, 87 Lake St., Chicago. 


Unless you were perfectly willing 
to get the worst of the deal, you 
certainly would not. It’sexactly 
the same way when you engi- 
neers and power plant men turn 
Over your good money for poor 
valves and pipage equipment. 

You are getting “something” 
with a “hole” in it ! 

We call your attention to the 


unimpeachable products made by The Roller Toggle of the 


us. Products without a flaw— 
sound clear through. 


THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. 
Holds old trade and makes new. IT DOES NOT 
DETERIORATE. Established 16 years. 

3-Ounce Box for 10cts. 5-Pound Pails, $1.00 
Sold by Agents and Dealers all over the world. 
Ask or write for Free samples. Highest Award, 

Chicago, '93; St. Louis, ’04. 
GEO. W. HOFFMAN, Expert Polish Maker, 


295 E. Washington St., INDIANAPOLIS, IND. 
Branches—New York, Chicago, San Francisco. 


Consists of two forked 
levers pierced with holes 
in which are lodged three 
steel rollers. 

When the levers are per- 
pendicular to the shaft 
these rollers press with 
immense force on the fric- 
tion discs. Circular for 
full description. 


The Williams Foundry 
& Machine Co. 
Successors to the Akron Clutch Co. Akron, Ohio 


Valves, Tuyeres, Tuyere Cocks, 
Traps, Regulators, etc., etc. 


Send for Catalogue. 


AND CONSTRUCTION COMPANY 


CLEVELAND BIRMINGHAM, ALA. 
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Collin Steam Pressure Regulating Valve 


Insures Continuous Perfect Regulation 


It MAINTAINS any desired pressure, regardless ot variation in boiler pressure. Main 
valve is balanced by pressure and WILL NOT become cut. Controlling valve is OUT OF 
PATH of initial steam. It is very simple in design, WITH FEW PARTS and can be 
easily taken apart. lt has no stutling box or dash pot, requires no packing and is SELF- 
CONTAINED. Write today for Illustrated Booklet No. P-B. 


We also manufacture a line of high grade Water Gauges, Gauge Cocks, Gate Vaives, and Heavy Bronze Fittings 


The Ohio Brass Co., Mansfield, Ohio, U. S. A. 


32 Cortlandt St., New York 277 Dearborn St.,Chicago 10 North 4th St.,St. Louis 138 Front St., San Francisco 


The Seat Absolutely P r otected ——- Manufacturers of the 


from wear, never leaks or requires regrinding. FEDW AR ALVE 

Get the Homestead Valve Booklet. eo 
Homestead Valve Mfg. Co., ia For High Pressures, 

Brass Founders. Pittsburg, Pa. Superheated Steam and Water. 


THE LAMMERT & MANN 


Oil Dash Pots for Corliss Engines, 
Gas and Gasoline Engines. 


LAMMERT & MANN, 


ENGINEERS and MACHINISTS, 
157 S. Jefferson St. CHICAGO, ILL. 


Set The Pressure And Pocket The Key 
The Mason Reducing Valve 


will maintain just that pressure till you are 
ready to change it. Catalog? 


The Mason Regulator Co., Boston, Mass. 


PITTSBURGH IRON BODY GATE VALVES 


have been thoroughly tested under the most severe conditions known and have proved 
that they work under all pressures with less wear on the faces of the discs and seats than 
any other valves made 


ALWAYS 
VALVES 


WORKS, BARBERTON, O. 


They are made standard for 150 Ibs. and extra heavy for 250 lbs. working pressures. They 
can be furnished screwed, flanged or hub end; with by-pass, spur or bevel gearing and are 
suitable for steam, gus or water. They are made with outside screw and yoke or non- 
rising spindles. We have many thousands of them in use in all parts of the country and 
have never had a complairt or a valve returned. 


PITTSBURGH VALVE & FITTINGS COMPANY, 


General Offices and Works: BARBERTON, O. We Manufacture all kinds of Valves and Fittings. 
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When You Buy Gate Valves—Buy WILLIAMS 


You should be ever so particular about the kind of a gate valve you buy. Buying valves 
because they are cheap is mighty poor economy as they are a source of endless trouble and 
many repair bills. When again ordering valves, specify—Williams. It’s a mark of Quality and 
your protection against valve troubles. If your requirements call for a gate valve to stand 20 
pounds working pressure—please remember that the 


Williams Double Disc Gate Valve 


will fill your needs perfectly no matter how severe the service may be. This valve has two discs 
and seats—a double protection against leakage and will take pressure from either side. Of ex- 
cellent design, heavy construction it is not effected by the strains of expansion or contraction 
and will therefore stand long and severe usage. It is the only valve that can be repacked under 
full pressure of steam or liquids without any danger of being burnt or scalded in the operation. 


Be safe and order Williams Valves. 


THE D. T. WILLIAMS VALVE COMPANY, 


904-910 Broadway, 


CINCINNATI, OHIO. 


EVERLASTING BLOW-OFF VALVE 


Straight-through flow. No stuffing-box. 
Easily operated. Self-cleaning: self-grind- 


ing seats. 


scriptive booklet and prices. 


SCULLY STEEL IRON 


J. B, HACKETT, 5 TEMPLE COURT, NEW YORK REPRESENTATIVE. 


Easily repaired. Send for de- 


CHICAGO 


For 30 Days 


A quarter turn shuts @/ 
or opens it. 

Itis made of the finest 
materials, in generous 
proportions. 

If the glass breaks, 
a pull on the chain 
shuts off the steam and 
water. You know the 
old way, ‘twas self-tor- 
ture. 


Beware Of 
Substitutes 


There is only one gen- 
uine “P. B. H.”” Quick 
Closing Water Gauge. 
Insist on the name. 
We'll gladly send you 
one for a 30 days’ free 
trial; you to be sole 
judge. Curcular ? 


\ 


THE PAUL B. HUYETTE COMPANY, inc. 
2025 BETZ BUILDING, PHILADELPHIA. 


If You Know 
The Reliance 
Columns 


you know that 
more boilers are 
fitted with them 
than all other 
kinds combined 
—if you don’t 
know them you 
had better fol- 
low the example 
of this over- 
whelming 
majority. 


Ask for Catalog. 


The 
Reliance Gauge 
Column Co. 

75 E. Prospect Street 


‘Cleveland, Ohio 
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“BEAVERS” 


are the proper die stocks 


for use about factories 


BECAUSE they are built on the easy working 
principle, enabling one man to thread any size 
pipe without calling for help. 

Each Stock threads all sizes of pipe within its 
range without changing dies so you have no 
loose parts to carry around or get lost or mis- 
placed. 

And consider the time you save by not having 
to change dies. 

They are a time proven success and of such 


It’s Like 
Finding 
Money 


to install the LOEW’ FEED 
WATER HEATER. It gives 
the exhaust steam a financial 
value and reduces fuel bills 
about 


practical advantage in saving time and labor 
as to compel their use from an economical 
standpoint once you realize it. 


Some distinctive ‘“loew” 
advantages are: The thorough 
mixing of the water, thus 
equalizing the temperature. 
The 6-pass feature, which 
means that the water passes 
six times through the exhaust steam. The absence 
of unequal expansion or strain, the ease of clean- 
ing and the total elimination of leakage. 


“Beaver” 1” to 2” Ratchet Stock. 


WRITE FOR CATALOG. 


The Loew Mfg. Co., 


Cleveland, Ohio. 


Made in all sizes (” up. 
Sold by all Jobbers subject to 10 days’ trial. 
We would like to send you descriptive matter. 


THE BORDEN COMPANY 
WARREN, 0. 


DEBUT 


It is needless to say that steel pipe requires a sharp, properly shaped die 
to produce good threads. The little machine shown here is the 


B. @ K. DIE GRINDER 


for the correct grinding of the dies. Simple to operate, modern in price, 
and will save you dollars. Shall we send description ? 


BIGNALL @ KEELER MFG. CO. 
EDWARDSVILLE, ILL, 


‘‘Have Used One Where 
Formerly Employed” 


Is the reason most commonly given by engineers 
who recommend or order a Dexter Valve 
Machine. It’s a machine an engineer 
will not get along without after once using. @Are 
you satisfied having your valves constantly sizz- 
ling and dripping when they can be made perfectly 
tight without removing them from the piping ? 
Send for Catalog P. 


The Leavitt Machine Co., 


ORANGE, MASS., Vv. s. As 
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ALWAYS 
TIGHT 


“M & F”’ Pattern ‘ Kewanee”’ 
Unions are ideal for close work. 
No nipples or gaskets necessary. 
Fewer connections and fewer 
joints. Write to-day and learn 
how to save MONEY. 


NATIONAL TUBE CO. 


DISTRICT SALES OFFICES 
Chicago St. Louis 
Denver Atlanta 
Portland Salt Lake City 


Pittsburg, Pa. 


Pittsburg 
New Orleans 
Seattle 


New York 
Philadelphia 
San Francisco 


STOCKS AND DIES 
PIPE MACHINES, 
PIPE CUTTERS, 


VISES. 
Manufactured by 


287 Knowlton St., 
BRIDGEPORT, CONN. 


for any steam plant using an 

inaccurate steam gage. The 

Ashton is the accurate one. 
CATALOG “P ?” 


THE ASHTON VALVE COMPANY, Boston, U.S.A. 


NEW YORK St. John's House, London, Eng. 


CHICAG. 


EMERGENCY 
WORK IN 
POWER PLANTS 
MUST BE DONE 
IN A HURRY. 


“TOLEDO” Pipe Threading Devices 


thread pipe up to 12”... ONE MAN can do it quickly 
and in any place, in any position. An invaluable line 
of tools. Let us tell you about them. 


The Toledo Pipe Threading Machine Co., 
TOLEDO, OHIO. 


VERY 
EFFICIENT. 


Patented Jan. 6, 
1903. Another 
Patent Pending. 


USE OUR 
STEAM 
BLOWER 


Manufactured on 


WORKS CO., 
JERSEY CITY, N. J. 


THE GIBSON IR N 


One Man in a 
Cramped Place 


with a Forbes Pat- 
ent Die Stock can 
accomplish more 
than four men ina 
ten acre lot with the 
old style die stock. 
Moreover he can 
handle work up to 
15” diam. The cata- 
log telis how. 


The Curtis @ Curtis Co. 
85 Garden St.,, Bridgeport, Conn. 


THE EMERGENCY PIPE 
CLAMP, for repairing splits 
andrust oles. Made of mal- 
leable iron from in. to12 
inches. 


THE CLIMAX STEAM JOINT CLAMP 
for repairing leaks at joints where pipes 
are screwed into fittings. Made of brass 
for all sizes of pipe. 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington Street, Chicago. 


PIPE REPAIRS FOR ANY CONDITION 


“SIROCCO” 


(TRADE MARE) 


BLOWERS 


BUILT ON THE TURBINE PRINCIPLE 
SMALLEST BUT MOST POWERFUL 


LIGHTEST BUT MOST 


EFFICIENT 


FOR VENTILATING, HEATING, DRYING, COOLING, 
FORCED AND INDUCED DRAFT. BELT, MOTOR OR 


ENGINE DRIVEN. 


Protected by 37 U. S. Patents 


FITTED TO STEAM TURBINES. 


Send for Bulletin 2002A. 


Sirocco 
Engineering 
Company 


138 Cedar St. 
New York 


Works: TROY, N. Y. 
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Black Smoke Js Every Style 
<seaping Goal. 


It means that out of every $100 charged to fuel on your F | R P B K F K 
books, $15 is actually spent in spreading coal soot over the 


neighborhood. : 
Then, too, you have to pay more money to cover that soot ~ for wey style of boiler 

with paint and whitewash. setting. STRONGEST 
The Wilkinson Automatic Stoker and Smoke Preventer and most durable made. 


will put an end to this condition. 


NON-SHRINKING 
2 WRITE FOR A CATALOG. 
: The Wilkinson Manufacturing Co., Write for — — Prices 
Bridgeport, Montgomery County, Pa. Presbrey Fire Brick Works, Taunton, Mass. 


NEEMES BROS,TROY,N 


England States. 


sides of the shaker alike. 
with cheaper fuel and less of it. 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. Write. 


NEEMES BROS., 
41=49 Adams St., 


NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate 


uniike all other grates will cut from both 


Makes more steam 


A slight 


TROY, NEW YORK 


©. W. VAN BLARCOM Room 533, Terminal Bldg , 30 Church 8t., 
Agent for New York City and vicinity. BAB OCK & WILCOX, Lta., 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO., 311 Industrial Bldg , Providence, R. I , Sole Agents for the New 


Power Plant Equipment 


is the efficiency of your grate. 


The Martin Grate 


will save fuel, stokers’ 


The First Thing To Consider In 


if 


Martin Grate Co. SON ANCE 
218 Dearborn St. 
Chicago, III. 


wages, equipment re- 
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Wing’s Turbine Blower 


FOR FORCED DRAFT 
Most Efficient Most Compact Catalog ? 


L. J. WING MFG. CO., 90 West Street, NEW YORK 


ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


burns slack and other iow cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coaland the removal of the ash. Send for a compléte de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 


Handling Machinery 


Installed for Speckel’s 
Sugar Refinery 


Capacity for handling 120 tons of 
coal hourly. 
Bulletins B and C—free 
with catalog on elevating, 
conveying, screening, 
crushing, mining and drill- 
ing machinery. 


The Jeffrey Mig. Company 
Columbus, Ohio, U. S. A. 
New York Pittsburg Knoxville Chicago 

Boston 


St. Louis Charlestown, W. Va 
Denver Montreal, Canada 


PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 
under any and all conditions has been fully demonstrated, 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 


Warm Weather Fans 


B. F. STURTEVANT CO., Boston, Mass. 
General Office and Works—Hyde Park, Mass. 


NEW YORE PHILADELPHIA CHICAGO CINCINNATI LONDON 


C-0-Two Tile 


Any Rise, Any Span, 
Air Baffle Mixing System 
produces 


G-0O-TWO FURNAGE GOMPANY, 


FIRE ARCHES 


RESULTS 


Syracuse, N. Ys 


“GREEN CO. 


COMMERCIAL NATIONAL BANK BLDG., CHICAGO: 


609 North Main Street, LOS ANGELES, CAL. 


CHIMNEYS 


of Concrete with all concrete surfaces protected by 
a heavy fire clay wall. Write. 


WIEDERHOLDT CONSTRUCTION COMPANY 
American Trust Company CHICAGO, ILL. 


All Working Parts 
Are Outside 


I The Morehead Non-return Steam Trap 
operates by and is as unfailing as the 
force of gravity. There is absolutely noth- 
ing inside the tank. Write for full details. 


Morehead Manufacturing Company, 
1051 Grand River Ave., Detroit, Mich. 


Send for 
Catalog. 


Expansion Trap 
Balanced Steam Trap 
Return Steam Trap 


Return Steam Trap. 


CURTIS SPECIALTIES encineers 


Improved Pressure Regulator Separator 
Improved Pump Regulator 
Water Pressure Regulator 


Relief Valve for Steam and Water 


JULIAN D’ESTE CO., soston, mass. 


Cellar Drainer 
Temperature Regulator 
Tank Governor and Pump 
Damper Regulator 

U. S. Ball Cock 


24 Canal Street, = 


| 
co; Co: Cc 0; 
LESS: 
GENERAL FOUNDY WORK A SPECIALTY 
Over 7500 Hammel Oil Burners | 
Tw_use under Stationary Boilers, 
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2 HANDS 
2 BOLTS 
2 MINUTES 


Tells the 
tale of 
valve inspec- 
tion in our 


bucket 
inside. 


May we send our 
Catalog “A?” 


The Strong, Carlisle & Hammond Co., 


342 Frankfort Ave., Cleveland, Ohio. 


Nason [lanufacturing Company’s 


STEAM TRAPS 


THE TRAP 
THAT ALWAYS 
“FILLS THE 
BILL’”’ 


SPECIFY : 


Class B for pressures 
less than 20 lbs. f 


Class C for pressures Bm 
20 to 70 lbs. 


‘Sidelue” for pres- 
sures 40 to 150 lbs. 


Nason Manufacturing Company’s 


“Immersed Valve’ Boiler Feeder 
FOR LOW PRESSURE STEAM BOILERS 


As a safeguard against the destruction cf boilers through careless 
handling they are a necessary adjunct. Special Catalog. 


NASON MANUFACTURING COMPANY 


71 FULTON STREET, NEW YORK 


McDANIEL 
STEAM 
TRAPS 


are especially adapted for draining 
steam separators and high pressure 
mains. Also goodfor steam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
outlets are large, to g've rapid discharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge pres ure is desired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be a(justed or entirely 
removed without interfering with any 
other part of the valve Any practical 
man will readily see its advantages. 

All our goods are made in our own 

_factory and tested before shipping. We 
guarantee them to rive perfect satisfac- 
tion, Established 1878. 


Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 


The Most Critical 


Engineers Use 


Kitts Specialties 


Steam Traps Pump Governors 
Reducing Valves Fan Engine Regulators 
Safety Water Columns Damper Regulators 
Safety Feed Water 
Low Pressure Boiler Feeders 


Low Water Alarms 
Regulators 
Vacuum Pressure Reducing Valves 


Write For Catalog 


KITTS MANUFACTURING 


COMPANY 
New York 


_ Oswego, - 
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The Sediment Chamber 


of an Anderson Improved 
Steam Trap pre- 
vents sediment or 


scale getting into 
the valve, 


Write for the Book. 


THE V. D. ANDERSON CO., 
1935 West 96th Street CLEVELAND, OHIO. 


ASK WHY 


we consider the GEIPEL STEAM TRAP 
to be superior to others. 


LET US GIVE YOU OUR REASONS 


w YORK 


JOHN PLATT & COMPANY 
97 Cedar Street NEW YORK 


OF WHAT USE ARE 
BAFFLE PLATES 


in a separator anyway? 
They don’t arrest the water 
when it comes in a rush ex- 
cept to break it into fine 
particles that are the more 
easily carried off with the 
steam 


Therefore the 


STRATTON 


SEPARATOR 


has none of them. 


It throws the water out of 
the steam by centrifugal 
force and lets only the pure dry article pass to 
the engine. 
The STRATTON always does the work when 
others fail. 


Goubert Manufacturing Co., 


No. 90 West Street, 
NEW YORK CITY, Y. 


GET RID OF 


MOTOR TROUBLES 


BY GETTING 


MOTOR TROUBLES 


You can’t eliminate motor troub‘es entirely but you 
can be relieved of most of their attendant worry if 
you ll get this new book ‘‘Motor Troubles’ by E. B. 
Raymond, Electrical Engineer, General Electric 
Company. 

This book aims to show the best and quickest ways 
of tracing, locating and remedying direct-current and 
alternating-current motor troublesand the testing cf 
direct and alternating-current machinery. It hits the 
mark and will prove its worth time and time again. 
Send us the price of the book, $1.50, and we’ll ship 
it postpaid. If you don’t like it, send it back within 
5 days of receipt in good condition and we'll refund 
your money at once. 


HILL PUBLISHING CO., 


505 PEARL STREET, NEW YORK, 


DON’T 
buy a steam or oil separator with- 


out sending for catalog describing 


SWEET’S 


and then read and think about it 
and you'll order one: 6000 in use; 
deliver steam 99.8 dry; takes out 
all the oil, that is 99%. 


DIRECT SEPARATOR COMPANY 


712 South Geddes Street SYRACUSE, N. Y. 


BAUM 
SEPARATORS 


ARE BEST for Live 
and Exhaust Steam. 


Positively Guaranteed. 


“I take pleasure in stating that this 
department has used the Baum Separators 
fora considerabe time. and has found 
them to be all you claim for them and are 
satisfactory in every respect.”’ —The 
Superintendent of Public Buildings, 
Albany, 


Send jor new Catalogue and prices, 


Hershey Machine @ Foundry Co. 
85 Water Street eng PA., 


Boston, Mass. 


W. G. Ruggles Co, 54 High St., Boston, Mass, 
R. D. Bliss, 40 Dearborn St., Chicago, Ill. 
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Harrisburg Feed Water Heaters 


Of Pure Seamless Copper Coils. Guaranteed to be the most 
effective, most durable and cheapest heater manufactured. 


Picase write for Descriptive Catalog. 


COPPER, IRON AND BRASS PIPE COILS 
AND BENDS OF ANY DESIRED SHAP J 


Manufactured by 


The Harrisburg Pipe & Pipe Bending Co. 


950 HERR STREET, HARRISBURG, PA. 


Manufacturers of 
HIGH GRADE 


PIPE 


BLACK AND 
GALVANIZED 


Accessible Interior 


By removing a few bolts, the set- 
ting chamber and tube plate of the 


A Whirling 


Patterson-Berryman 
Feed Water Heater 


may be lowered, exposing the in- 
terior without disconnecting the 
heavy exhaust pipes or disturbing 
the shell. 


Moott'ion 
t 
; removes the oil and con- 
densation without the 
back pressure which re- 
sults when baffle plates, 
hoods or deflectors are 
used. Write. 


Write! 


Frank L. Patterson & Co. 


28 Cortlandt Street, New York, U.S.A. 


The Gardner Governor @ Separator Co. 
Quincy, Illinois. 


‘‘Pittsburgh’’ Steam Separators 


For Live or Exhaust Steam 
= ‘| Utterly Simple Perfectly Effective 


Highest Efficiency— | 
Proved by Laboratory Tests. 


No Baffle Plates— 
To Cause Spattering Back. 


No Contracted Areas— 
To Retard Freedom of Flow. 


No Small Passages— 
To Foul and Clog. 


Perfect separation secured by sudden changes 
in direction of steam flow. 


Separated water and oil drained directly away 
from steam current and into protected receiver 
space. 


Horizontal and Vertical Types 
Plain and Receiver Styles 
Made in all sizes---Shipped on Guarantee Trial. 


Horizontal 


Vertical 


Pittsburgh Gage @ Supply Co.., Pittsburgh, Pa. 
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: Our Coal Supply Is Limited---True 


but . 
HOPPES 


Exhaust Steam Feed- Water Heaters 


are busy night and day extending the limits. Their value to 
the individual, the company and the nation at large is too 
great for estimation. 


Have You A Hoppes Heater In Your Power Plant? No? 


Then write for our catalog and prices at once. Install one and 
it will soon pay for itself by reducing your fuel bill and 
expense for boiler repairs. 


CLASS *‘R’’ HEATER—CAST IRON CONSTRUCTION 


Hoppes Heaters are built in both Steel and Cast Iron construc- 
tion and with or without large water storage capacity as may 
be desired. Every heater is equipped with an efficient oil 
catcher, balanced automatic feed-water regulating valve opera- 
ted by drained copper float, and is shipped complete with all 
necessary fittings ready for piping. Workmanship, material 
and efficiency GUARANTEED. 


THE HOPPES MANUFACTURING COMPANY, 
19 Larch Street, SPRINGFIELD, OHIO. 
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This Is The Way We Test Green 
Fuel Economizer Sections. 


It is not the only test, however. First, when the pipes 
are taken from the sand in the foundry, they are tested 
individually to 500 pounds pressure per square inch 
and thoroughly rapped. This is to save doing any 
machine work on faulty castings. Then, after they 
have been machined so that they will fit gauges and tem- 
plates to less than 1,o0oth of an inch, the pipes are 
pressed into the top and bottom headers by means of 
a powerful hydraulic machine, which is provided with a 
gauge in order to regulate the pressure to a nicety. 

Blank flanges are then bolted over the openings in 
the top and bottom headers, where the branch pipes 
are subsequently to be attached, and each section is 
subjected to a hydraulic pressure of 350 pounds, as shown 
above. You will notice the pressure gauge over by the 
wall, and the water pressure pipe at the right hand side 
of the picture. 

After the test, the sections are tilted. down and all 
water blown out. They are then, painted and taken 
to the yard for loading onto cars for shipment. 

This is not the end of the testing, however. When 
the sections are set up at the purchaser’s plant they are 
again subjected to hydraulic préssure to insure that no 
joints have been injured in transit and that all connec- 
tions to access pipes are good and tight. These con- 
nections are outside the economizer chamber in plain 
view. You know, therefore, whether your economizer 
is leaking or not. Leakage within the economizer cham- 
ber is to be avoided by all means, since it soon corrodes 
the metal. When you buy an economizer, it is a good 
plan to look into these and other points, since you will 
not want to be bothered with defects after the econo- 
mizer is in operation. 

One thing to remember about the Green Economizer 
is that over 50,000,000 H.P. are in every-day use, and 
by consulting users you can find out how small the item 
for maintenance and repair is. We have accurate records 
of a large number of plants, and are prepared to make a 
guarantee on this point. As the fuel saving can be 
figured out in advance, the customer knows just what the 
return on his economizer investment will be. 

Write for our new Treatise ‘‘ P 106,” also for our special 
Fan Pamphlets. 


The Green Fuel Economizer Co.., 
Matteawan, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green's Fuel KFconomizers, Fans, Blowers and Ex- 
hausters, Steam Air Heater Coils, Waste Heat Air Heaters, Mechanical 
Draft. Heating and Ventilating and Drying Apparatus, Draft Dampers 
and Engines. 156 


THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


ouner 


Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Offico—Singer Building, 85 Liberty Street, 


COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 
perature and 
Positive Purifi- 


cation of feed 
water. 


(jm WATER HEAT ration and Re- 


moval of Oil. 


Automatic 
Control of Cold 
Water Supply. 

Dry Steam for 


Heating Pur- 
poses. 

Finest Grade 
Special Fittings. 

Lime Catch- 
ing Pans.  Es- 
pecially Adapt- 
ed for use with 
Heating Sys- 
tems, Dryers, 
Ete. 

Write for. our 
new Heater 
Catalog. 


OMPANY 


Sole Manufacturers Joliet, Mlinois 
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A Profitable By-Product 


Your exhaust steam cost 
good hard cash and it is 
possible to get the money 
ism out of it again if you use 


The Otis 
Tubular 
Feed Water 
Heater. 


This heater will furnish 
water to your boiler at 210° 
to 212° thus saving fuel, 


It also puts an end to 
scale troubles. 


WRITE. 


The Stewart Heater Company, 


45 E. Delavan Ave., Buffalo, N. Y., U.S.A. 


Exhaust Steam Costs Money 
Make It Work! 


Get a National 
Feed Water 
Heater—it con- 
sists of seamless 
drawn brass or 
copper tubing 
incased in a cast 
iron shell. It 
differs from 
other heaters in 
that it costs 
nothing but ex- 
haust steam to 
operate it. Over 
2,700,000 H. P. 
in use. 


Catalog! 


The National Pipe Bending Co., 
175 Lioyd Street, 


New Haven, Connecticut. 
120 Liberty Street, New York. 54 High Street, Boston, Mass. 


300 Too Much for Scale 


Between 200° and 300° 
the scale forming impuri- 
ties in water separate out 
leaving the water pure 
and safe for the boiler. 


The 
Eclipse 
Feed Water 


Heater and 
PURIFIER 


is superior to all other. 
heaters in that by raising 
the water to 300° instead 
of 200° it purifies as well 
as heats. 


Ask for the book. 


The Eclipse Feed Water Heater & Purifier Co. 
Oshkosh, Wisconsin. 


GIVE AID AND COMFORT 
TO YOUR BOILER 


The 
Feed 


H. P. 


All its tubes are straight and made fast 

only at one end thus providing for easy 

cleaning and safe expansion or contraction. 
Ask for the Catalog. 


ERIE MFG. @ SUPPLY CO., 


1203 PEACH ST., ERIE, PENNA. 
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AMERICAN STEAM PUMP CO. 


BATTLE CREEK, MICH., U. S. A. 


Manufacturers of 
MARSH and AMERICAN STEAM and 
POWER PUMPING MACHINERY 


for Every Service. 


‘ We make a specialty of VACUUM 
PUMPS, both STEAM and POWER, for 
heating systems. 


Send for Catalog 17-G. 
SIMPLEX NOT DUPLEX. 


American Electric Driven Vacuum Pump. Silent Chain Drive. To be simple is to be great. 


prea Dean Bros. Steam Pump Works 
Catalogue INDIANAPOLIS 


Boilers? Simple and Duplex Boil- 
er Feeders. Jet and Sur- 


For face Condensers. Power 
any Power Simple Plunger Pump and Electric Pumps. 
service. 


by PUMPS COAL ONE CENT A TON 
any power, in quantities of ONE TON A MINUTE or more. 

Catalog Free. 
The Deming Company THE C. 0. BARTLETT & SNOW COMPANY, 
Principal cities alem, Ohio Cleveland. Ohio. 


The Reilly Multicoil Heater | The Wickes Heater 


Used by the U. S. Government because it Exhaust steam utilized for 
is the lightest, most efficient, and the heating water for boiler feed or 
best designed feed water heater. laundry work. 


It costs no more than less efficient Simple, effective, durable. 


types. It gives better and longer ser- Tested like a boiler. 
vice than the most expensive. We 


recommend using a thermometer to The Wickes Boiler Co. 


prove our guarantees. Main OFFice anp Works: 


THE GRISCOM-SPENCER CO. 


SaLes OFFICES: 
90 West Street, New York 1411 West St. B’ld’g, West and Cedar Sts., New York City, 


STEAM BOILERS — ENGINES — TAN KS 1139 American Trust B'ld’g, Chicago, Ill. 


Penobscot B’id’g,Detroit,Mich, Empire B'ld’g,Pittsburg,Pa, 


TH E R E | LLY G R EASE EXTR ACTO R AN D FEED WATER Fl LTER 601 Brown-Merz B'ld’g, Birmingham, Ala, 


What Are Your Boilers Doing? 


Are you getting the best economy ? 
“Wa ' Is your coal best fitted for your purpose ? 
— ~~ Can You Tell Your Evaporation ? 
| A-WATER INLET | 


A 
DETROIT METER 


Will Give You a Continuous Record of 
R Your Boiler Feed Water 
Built in all sizes for all requirements of power 
plants, heating companies and for 
measuring any liquid. 


CENTRAL STATION STEAM COMPANY 
Detroit, Mich., U.S. A. 


SEND FOR CATALOG. 


Png 


100 
e 
eming 
> 
at 
‘ay 
be 
it 4 
~ 
1. { a 


August 18, 1908. 


POWER AND THE ENGINEER. 101 


An Air Pump With 
No Foot Valves And 
No Bucket Valves 


has less to get out of order and to be kept in re- 
pair than an air pump which contains such parts. 


But this is not the main reason why the Ed- 
wards Pump is better by not having such valves. 
With no foot valves, the air and vapors in the 
Condenser can flow directly into the pump cham- 
ber without let or hindrance. There are no 
valves to be lifted and no head of water on the 
valves tobe overcome. The air and vapors flow 
freely and at once into the vacuum created by 
the descent of the plunger and they are further 
assisted by the aspirating action of the Conden- 
sation injected in above the plunger just before 
the latter rises and shuts off the ports. 


At the end of the stroke the air and vapors 
are forced out through the head valves, the 
water passing out first so that no gas is left in 
the clearance space. Even the clearance space 
filled with water is reduced to the lowest possible 
minimum, sothat upon the descent of the plunger 
very little gas can be set free by the expansion 
of bubbles. Any gas left in the clearance space 
of the vacuum pump must expand to condenser 
pressure before more gas or vapor can be taken in 


The Wheeler Edwards Air Pump accomplishes 
all that can be done with separate wet and dry 
pumps of the ordinary type. For proof of this 
let us give you references to a large number of 
installations now operating in this country. 


Ask for «‘Bulletin 3 P.’’ 


WHEELER 


CONDENSER AND ENGINEERING CO., 
CARTERET, N. J. 


(Builders of Wheeler Surface, Wet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water Heater, 
Wheeler Feed Water Heaters, Barnard-Wheeler Cooling Towers, 
Wheeler-Edwards Air Pamps, Wheeler Centrifugal Pumps, Wheeler 
Rotative Dry Vacuum Pumps azd Wheeler Multiple Effect and 
Evaporating Machinery). 10 


of the 
Highest Class. 


Repairing of 
Pumps a specialty. 


Send for Catalog. 


The Many Installations of GOULDS 
Efficient Triplex 
Power Pumps 


For Municipal Water Works 
Boiler Feeding 

Hydraulic Elevators 

Mine Pumping 

General Water Supply, Etc. 


Have fully demonstrated 
their practicability and 
efficiency for these im- 
portant services. 


The Goulds Mfg. Co. 


Seneca Falls, N. Y. 


New York. Philadelphia. Pittsburg. 
St. Louis. New Orleans. Chicago. 
Los Angeles. San Francisco. Louisville. 


OUR 
TURBINE PUMPS 


SIMPLE 

RELIABLE 

EFFICIENT 

WELL CONSTRUCTED 


Require very little attention. 
Built to suit your conditions. 


Write for Catalog W 159 E. 


HENRY R. WORTHINGTON, 


115 Broadway, New York City. 
Works; Harrison, N. J. 


on 
WORTHINGTON 
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All Wrought Steel 
Construction 


Ask for New Catalog P. W. 


ESTABLISHED 1865. 


E. KEELER CO. 


Williamsport, Pa. 


New York, Philadelphia, 
Chicago, San ¥rancisco, 
Wilkesbarre and New 
Orleans. 


ol 


AND SUPERHEATERS 


All Flange Steel Construction 


Send tos Logic and 
uperheater Logic 


Heine Safety Boiler 


THE BABCOCK @ WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—-MECHANICAL STOHKERS 


Barberton, Ohio — WORKS — Bayonne, N. J. 
BRANGH OFFIGE S$ 


Boston—Delta Building 

PHILADELPHIA—North American Building 

San FrANcIsco—99 First Street 
PirTspurRG—Farmers Deposit Nat. Bank Building 
NEw OrRLEANS—533 Baronne Street 


DENVER—435 Seventeenth Street 
Lake Crry—Atlas Block 
Cuicaco—Marquette Building 
ATLANTA, Ga.—Candler Building 
CLEVELAND—New England Building 


Mexico City—7 Avenida Jurez 

Havana, CuBA—1164 Calle de la Habana 
Los ANGELES—Trust Building 
CINCINNATI—Traction Building 
SraTTLE—Mutual Life Building 


Help Your Steam 


to Expand Powerfully 


Nothing is more 
effective for this 
purpose than 


Baragwanath’'s 
Syphon 
Condenser. 


It maintains the 
highest practi- 
cable vacuum 
without aid of 
air pump and is 
adjustible for 
close regulation. 


BOOKLET ? 


Wn. 
Baragwanath 
@ Son 


54 West Division St. 
_ CHICAGO, ILL. 


Thomas B. Whitted, Piedmont Bldg., Charlotte, N. C., South nM 


POWER PUMPS 


Adavted especially for gas 
engines, motor and belt 
powers, in harmony with 
present requirements. 

Catalog sent on request. 


FYE. Myers & Bro., 
Ashland, Ohio, U. S. A. 


OHN H. McGOWAN GO. 
Gincinnati, Ohio 
Builders of 
PUMPING 
MACHINERY 
Single Duvlex 
and Fly-Wheel 
Types 
Water Works 
Pamping Engines 


Alberger Condenser Co. 


Condensers, Centrifugal, 
Cooling 


Towers, 


Volute, 


95 Liberty St. 
New York and 


Turbine 


Vacuum 
Pumps, 
Heaters 


Pumps 


Alberger Pump Co. 
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THE RUST 


WATER TUBE 
BOILER 


SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent. 


THE RUST BOILER CoO., 


PITTSBURGH, PENNA. 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 


PARKER BOILER Co. || Foster Superheaters 


WATER TUBE BOILERS—SUPERHEATERS. Greatly increase capacity and permanent 


phe IL ADELPHI A, PENNA. efficiency of steam turbines. 


FRANKLIN Al Tubes Swraight Commercial Sizes 


BUILT BY 


consequently the Vogt 
dines Water Tube Boiler is 
FRANKLIN more easily and quick- 
BOILER ly repaired. Its all 
steel construction is a 
WORKS guaranteeof durability 
co., unequaled in the 
‘| TROY, N.Y. world. 
CIRCULAR ? 
SALES OFFICE 
39 Cortlandt St., 
New York, N. Y. 


Morison Suspension Furnaces KEWANEE 


For Land and Marine Boilers 


Uniform 

Thickness Are Boilers of 

Easily Cleaned CHARACTER 

‘Unexcelled They bear the mark of superiority. They are built by 

for mechanics, are strong, solid, substantial, efficient, dura- 

a Strength ble. Have the name KEWANEE in your specifications. 

By Ki fo) 
The Continental Iron Works EWANEE BeiLeR COMPANY 
War snd Brooklyn, N. Y. KEWANEE, ILLINOIS. 


Special i 

Edge Moor Boilers 
| all conditions. 

"WATER TUBE 


EDGE MOOR IRON CO., Edge Moor, Delaware Send for Catalog S. 


: 
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| 
- 


POWER AND THE ENGINEER. August 18, 1908. 


The Basis 
Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 
Tube Boiler 


Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 
Pittsburgh, Pa. | 


Boiler Works Dep’t., - - OSWEGO,N. Y. 
Branch Offices—NEW YORK, PHILADELPHIA. 


Don’t Have Any Scale 
To Remove 


Thus you willsave the cost 
of tube cleaners’ time to 
operate them and damage 
done to the boiler. — 


The Bartlett 
Water Softening 
System 


will furnish, at 1 to 2 cents 
per 1000 gallons, water so 
purified that instead of 
forming scale it will prove 
an antidote, which will 
cause the scale, already 
formed, to rot and fallaway 
from the tubes. Catalog ? 


Northern Water Softener Co. 
Madison, Wisconsin. 


Robb-M umford 
Water Tube Boiler 


Free expansion of tubes—Perfect 
water circulation—Dry or super- 
heated Steam—Half the usual 
number of handholes. 


Robb-Mumford Boiler Co., 


South Framingham, Mass. 


New York Office, 90 West Street. 
Z Built in Canada by Robb Engineering Co., Ltd., Amherst, N. 8. 
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THE CLIMAX 
BOILER 


Large heating surface, quick steam 
generation, fuel economy, absolute 
sefety, strength and durability, 
simple construction. 


You will find full details in our 
booklet. Write for it. 


The Morrin Climax Boiler Co. 
Brooklyn, N. Y. 


Main Office—240 Lorraine St. 


Works—Smith, Lorraine, Court and Crea- 
mer Sts 


Telephone—243 Hamilton. 


FUEL CAN BE SAVED 


Why continue to waste it by generating 
more steam than is needed to keep the wa- 
ter pressure to the desired point ? 


The Fisher Pump Governor works auto- 
matically on all pressures up to 8,000 lbs. 
and guarantees safety and economy. Used 
in Hydraulic Service, Air Compressors and 
all types of Pumps working under pressure. 
Write ! 


| i THE FISHER GOVERNOR COMPANY, 


MARSHALLTOWN, IOWA. 


Safety 
Automatic 


Feed Water 
REGULATO RY 


Chester, Penn. 


Metropolitan Office, 186 Liberty 8t., New York City. 


The Vigilant 
Feed-Water Regulator 


for steam boilers was the first in the 
field, and has the longest aud. pest record 
of any of these devices. 


Costs Less to Operate and’Maintain 


Constructed on a different and betrer 
principle than any other. 
Investigate it and the 


FULTON PUMP GOVERNOR 


and send for latest catalogue with list of 
users. 

A guarantee from a responsible tirm 
with every machine. ° 


THE CHAPLIN-FULTON MFG. CO. 


J.8. Ward, St. Pittsburg, Pa. 


THE 
GOULD 
FEED 
WATER 
REGU- 
LATOR. 


Just send us your 
name and address 
and we will send you 
by return maii a full 
description of the 
safest, most reliable, 
efficient and econom- 
ical Feed Water 
Regulator ever in- 
vented. 


The “Gould” guarantees a continuous feed in exact proportion to 
evaporation, the water level being regulated and carried to any 
desired point by adjusting a bleed valve. For the sake of you 
own safety, greater boiler efficiency and lowered expenses, WRITE 
TO-DAY! 


THE SAFETY EQUIPMENT MANUFACTURING CO. 


176 E. Lake Street CHICAGO, ILL. 


Koerting 


Furnace Blower 


Provides a means of forcing 
boilers to an evaporation 
away beyond their rated 
capacity. 


Permits of burning low 
priced fuel (which cannot 
be burnt by natural draft) 
such as screenings, gas 
works, breeze, saw dust, 
etc.,thereby making a direct 
reduction in cost of steam. 
Creates more perfect com- 
bustion. 


We also make Blowers 
working by water pressure 
for ventilating mines. 


Wnite for Catalog 
4-A. 


SCHUTTE @ KOERTING Co. 


12th @ Tompson Sts., Philadelphia 

NEW YORK, 50 Church St. CHICAGO, Security Bldg. 

BOSTON, 43 High st. PITTSBURG, Keenan Bldg. 
O. C. Goeriz & Co., SAN FRANCISCO 
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SEND FOR 
CATALOGUE 


Better Light 


CHEAPER THAN 
YOU BUY IT 
FROM THE MAINS 


Produce it yourself with 
Engberg’s Generating Set. Size 
and power considered there 
is nothing to equal it on the 
market. Will maintain with 
perfect steadiness from 30 to 
500 lights requiring very little steam and less of your attention. 
For compactness and reliability it has no equal. 


Engberg’s Electric & Mechanical Works 


York Manufacturing Co. 
York, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
complete Ice or Re- 
frigerating plant— 


Machines, Conden- 
sers, Tanks, Cans, 
Coolers, Piping, 
Boilers and Am- 
monia Fittings. 


ofallkinds. We em- 
ploy over 1,250 men 
in the manufacture 
of Ice and Refrigerat- 
ing Machinery ex- 
clusively. Catalogue 
sent upon request. 


Know Your Ice Machine. 


Practical Know- 

Ym ledge is necessary 

PA to get results from 

the ice plant you 

operate. Weclaim 

= that the Triumph 

operates more economically than any 

other ice machine made. We help the 

engineer prove our claim while showing 
his own ability. 

‘‘Triumph Originality” is the book we 
have prepared to help the engineer; write 
for a free copy, stating that you are an 
engineer. 

Remember 


The Fittings That Don’t Leak. 
The Triumph Ice Machine Co. 


Cincinnati, Ohio. 


The overload capacity: of C-W electric 
generators makes them popular with the 
engineer. In emergencies they do better 
than is expected of them., Bulletin 80M 
describes our D. C. machines. 


GROGKER-WHEELER GOMPANY 
Ampere, N. J. 


C@C 


GENERATORS 
AND MOTORS 


having nearly 25% more ven- 
tilating area than other ma- 
chines, are the coolest run- 
ning. They are also furnish- 
ed with the reaction type of 
brush holder—the best on the 


ENGINE TYPE GENERATOR. Get our catalogue. 


THE C @ C ELECTRIC CoO. 
General Office and Works, GARWOOD, N. J. 


New York Office, 149 Broadway Philadel! West End Trust Bldg. 


Boston, H A. Howard, 10 Postoffice Square. Agencies in all principal cities. 


HYDRAULIC JACKS 


Every type of firstclass 
thoroughly guaranteed Hy- 
draulic Jacks for all classes of 
work are manufactured by us. 

Over 400 different types 
and sizes from 2 to 1000 
tons. capacity. 


Each and every tool 
guaranteed. 


Send for Jack Cata- 
log No. 68. 


Watson Stillman Co., 
50 Church St. New York City. 


Chicago Office, 453 Rookery. 
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PRODUCER 
GAS 


THE CHEAPEST POWER IN THE WORLD 


GAS ENGINES, GAS PRODUCERS 
COMPLETE PLANTS INSTALLED 


BROOMELL, SCHMIDT & STEACY CO., 
YORK, PENNSYLVANIA. 


ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1344 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x12 N. Y. Safety, Automatic 


Als» large assortment of Automatic and Throttling Engines of 
other sizes. 


20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Tools, etc., etc, 
Write fr bargain list. 


We are the sole manufacturers of the celebrated ‘‘Leader’’ 
Injectors and Jet Pumps. . 
THE RANDLE MACHINERY CO. 
1768 Powers &St., CINCINNATI, OHIO. 


Inexpensive 
Power 


DuBois Gas Engines 
“The Improved Type” 


We guarantee these engines to develop full 
power on a minimum fuel consumption, to 
prove cool running, easily governed and free 
from valve troubles. Five to 375 H.P. designed 
to operate on Natural or City Gas, Gasoline and 
Producer Gas. Catalog “G.” 


DuBois Iron Works 


Established 1877 


805 Brady St., DuBois, Pa. 


TRIUMPH 


INDUCTION 


MOTORS 


HIGH EFFICIENCY 
HIGH POWER FACTOR 
| COOL RUNNING 


10 .P., 220 V.. 3 H. P., 1200 R.P. M. 


Triumph Electric Co., 


Main Office and Works: 


CINCINNATI, OHIO 


BRANCHES IN ALL LARGE CITIES 


FORT WAYNE ELECTRICWORKS 


sySTEM 


What Size? 


Type TRB, Three-phase 150 K.W. alternator, Form B. 


We make Type TRB, Form B multiphase belted alternators in 
convenient standard sizes, from 50 to 200 K.W. in any standard 
voltage, that exactly meet YOUR requirements. If you have con- 
ditions that are DIFFERENT, tellus. We want to show you how 
we meet them. ASK FOR BULLETIN 1104. 707 

SALES Main Office: IN MOST 

OFFICES FORT WAYNE, IND. LARGE CITIES 
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Skinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 


SIDE CRANK TYPE SKinner Engine Co., 
Erie, Pa. CENTER CRANK TYPE 


BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 


CORRESPOND WITH US BEFORE PURCHASING 
CATALOGS ON APPLICATION 


THE WAYNE GAS ENGINE %s Producers from 35 H. P. up, 


Will develop more power with less consumption 

of gas than any engine made, 
Many have been used for 

years without tne expen 


ture of $1 for repairs, 


PRODUCER GAS ENGINE 
ARE MONEY SAVERS 

FOR ELECTRIC LIGHT PLANTS 

No other power can show the saving in fuel ex- 

pense. Write for Catalogue K and iearn why the 


Foos has many superior points and can save you 
money. 


Vertical and Horizontal 
Engines 
25to 500 Horse Power. 


Producers built to use anthracite 
or bituminous coals or lignites. 
One pound anthracite coal pro- 
duces one horse-power one hour. 
Largest exclusive Gas Engine 
factory in America, 


Each engine covered by a positive guarantee, Send for Catalog 


The Fort Wayne Foundry and Machine Co., Fort Wayne, Ind, 


New York Office: 100 BROADWAY, 


WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H. P. 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 


For All Street Railway, Electric 
Light and Power Requirements 


STRUTHERS-WELLS COMPANY, 
New York Office, Pittsburg Office, . 


26 Cortlandt Street. 310 House Building. WARREN, PENNA. 
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CONTRACTORS. 
CENTRAL STATION HEATING, 


Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 


IDE 


REEVES ENGINES 


MAINTAIN THEIR ECONOMY AND SUPERIOR 
RUNNING QUALITIES. 


ASK ANY USER 
REEVES ENGINE AND MACHINE CO., Trenton, W. J. 


— Your Power Plant Auxiliaries With Northern Motors 


Power plant auxiliaries require trustworthy power. 
Northern Motors meet this requirement exactly. You 
Can always rely on your pumps, conveyors, blowers, 
etc , as far as the power is concerned, if driven by 
Northern Machines. 

Write for Bulletin No. 850. 971 


Northern Electrical Mfg. Co. Madison, Wis, 


WHICH IS BETTER 


A small saving in first cost, followed by the never-ceasing 
trouble and expense of a poor engine in operation, or a jazr 
price at the start, and then Shepherd Engine Economy. 

Our Catalog will help you to decide. 


SHEPHERD ENGINEERING CO., Williamsport, Pa. 


De LaVergne Machine Co. 
NEW YORK 
KOERTING GAS ENGINES 


Hornsby-Akroyd Oil Engines, Refrigerating and 
Ice Making Machinery 


Built only by 
THE BALL ENGINE CO. 
ERIE, PA, 


MOUND TOOLS. FOR THE ENGINE ROOM. 


This cut represents our new set of 20 tools gotten 
up for use in the engine room. Strictly high- 
§ grade tools with all the good points of toolsmith- 
4 ingin theirmake-up. Conveniently arranged in 
5 finished Oak Case and every tool is guaranteed. 
S No. 20 Set of 20 Tools . . . $4.00. 

Book “Engineers’ Chums” free. Address Dept, B 


MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 


We Manufacture 
AN ECONOMICAL 
AND DURABLE «iz 
ROTARY ENGINE 


Send for Catalogue. 
Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 


CORLISS ENGINES 


Refrigerating and 
Ice Making Machinery 


THE VILTER MFG. CO. 


Clanton St., Milwaukee, Wis. 


For hard work, heavy loads and 
high-speed, the Ohio shows close 


Ohio Corliss Engine 


regulation and runs smoothly and 


quictiy. 
© THe GRIFFITH & WEDGE CO, 


Est. 1840. ZANESVILLE, OHIO 


Good Engines 
for every power 
purpose. Ask 
for Catalog. 
Watertown 
Engine Co., 
Watertown, N. Y. 


Be Sure That Your Dynamo 
Matches Your Engine 


When they are 
built expressly to 
run together your 
power costs less 
and is more reli- 
able. Write 


RIDGWAY DYNAMO @ ENGINE CoO., 
Ridgway, Pa., U.S.A. 


| for Pistons and Bearings. | 
| A. Allan & Son 482 Greenwich St. NY. | 
= 
4 
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SOUTHWARK 
FOUNDRY AND MACHINE CO. 


Philadelphia, Pa. 
SOLE BUILDERS OF THE 


PORTER-ALLEN AUTOMATIC STEAM ENGINE 


the use of which insures a high economy in steam consump- 
tion and a minimum cost of maintenance. 


The design is unsurpassed for simplicity and compact- 
ness, while the details of valves and gear, bed-plate con- 
struction, etc., are greatly liked by all users. 


Adapted to every class of service 


Rice 
& 
Sargent 


Corliss 
Engines 


DESIGNED AND BUILT BY 


PROVIDENCE ENGINEERING WORKS 
Main Office and Works PROVIDENGE, R. I. 


The illustration shows a 400 K.W. Rice & Sargent engine running 150 R.P.M, 


YOURS 


ON A MINUTE’S NOTICE 


We have for immediate delivery: 


One 18-inch by 42-inch girder frame engine, 
left hand, 90 revolutions, rated at 250 h.p.; 
wheel 14-ft. diameter by 48-inch face. 


One 19-inch by 42-inch girder frame engine, 
right hand, 100 revolutions, rated at 280 h.p.; 
wheel 14-ft. diameter by 33-inch face. 


The above are NEW engines. 


One 14-ft. diameter by 28-inch face pulley, 
turned for belt. Hub bored 1l-inches diam- 
eter. Wheel weighs 15,000 pounds. 


Get busy and communicate with us. 


Cc. H. BROWN ENGINE CO., Inc. 
FITCHBURG, MASS. 
Chicago Representative—Frank H. Ponp & Co., Fisher Bldg. 


The Home Of The 
Cooper Corliss 


We build engines for Rolling Mill, 
Railway, Lighting, and gencral 
Power Plant service. 


Complete Steam Plant Engineer- 
ing a specialty. 


THE C. & G. COOPER CO., 


MT. VERNON, OHIO. 


New York, 11 Broadway. Boston, 411 Weld Bldg. Pittsburg, 604 Frick 
Bldg. Philadelphia, Drexel Bldg. Atlanta, 310 ( andler Bldg., Charlotte, 
N. C., Court House Square. Chicago, 1539 First Nat’s Bank Bldg. 


Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 

CATALOG FOR THE ASKING. 


BATES MACHINE CoO., Joliet, Il. 
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Robt. Wetherill Co., Inc. 


CHESTER, PENNSYLVANIA. | 


CORLISS STEAM ENGINES 


Manufacturers 


POWER PLANTS BOILERS 


The Perfect High Speed Corliss Engine 


We build the only Corl’ss Engine 
ever designed possessing every fea- 
ture of value common to both re- 
leasing and non-releasing types. We 
are able to secure continuously and 
under all conditions of load, as 
quick a cut-off and valve opening 
as can possibly be obtained from 
the best releasing gear. Our valve 
travel never varies, and piston 
speeds up to 900 feet are common 
to ourengines. Catalog? It’s free. 


Clark Bros. Company, - - Belmont, N. Y. 


For Highest 
Steam Economy 


there’s not an engine made that can 
equal the “FITCHBURG.” It has per- 
fectly balanced piston valves, closest regu- 
lation of speed, lowest possible friction, 
and retains steam tight valves for 25 years 
with but one hour’s attention a year. 


Write for Catalog. 


Fitchbu rg Steam Engine Co. Geo. H. Oupom, 509 Mutual Life Ridg., Philadelphia. E. H. Ludeman & Oo., 165 Broadway, New York. 


. J. Gebhardt, 1419 Fisher Bldg., Chicago. W.C. Teas, Chattanooga, Tennessee. 
Fitchburg, Mass. Western Trading Co., San Francisco. 


Simplicity and Accessibility 


due to valve gear being all on top and of the 
simplest possible form; the divided cylinder 
permitting piston and rings to be exposed in 
about the same length of time required to 
remove the cylinder head from most engines; 
are features found only in the 


Riverside Heavy Duty Gas Engine 
Built in 12 types, 72 different sizes ranging 
from 10 to 2500 H. P., to operate on an, of 
the power gases. Wealso build a complete 
line of gas driven air and gas compressors. 


RIVERSIDE ENGINE COMPANY, 


RIVERSIDE HEAVY DUTY SINGLE ACTING TANDEM GAS ENGINE (Class C) 

SHOWING QUICK METHOD OF EXPOSING PISTON AND RINGS. OIL CITY, PA. 
New York City, 50Church St. Pittsburg, Keenan Bldg. Cleveland, Holbeck Co., 934 Rockefeller B'dg. Fitchburg, Mass., The Brown-Russell Co. Atlanta, The W. E. Austin Co., Candler Bldg. 
Indianapolis, Mr. F. Louis Egan, 1130 Congress Ave. 
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The Floor Space of 
a Simple Engine of 


Half the Horse 
Power 


A notable achievement in high speed engine building 
is the novel and highly successful combination of 
two complete engines—one at right angles to tke 
other—in the American Ball Angle Com pound, 
whereby double the horsepower is installed in about 
the same space which simple horizontal high speed 
engines would require. 


Great as this space economy surely is, the greatest 
gain lies in the perfect balance secured by combining 
these two engines on one crank. Each piston absorbs 
and completely neutralizes the inertia thrusts of the 
counterweight necessary for the reciprocating mem 

bers of the other piston thereby producing so perfect 
a balanced condition as to eliminate every vestige of 
vibration. 


Never in the history of steam engineering has so 


smooth a running reciprocating high speed engine 
been produced. 


Write for full particulars. 


The 
American Engine Co., 


Builders of American-Ball, Simple and Compound 
Engines; Direct Current Dynamos and Motors ; 
Complete Generating Sets. 


22 Raritan Ave., Bound Brook, N. j. 


Boston Office, 69 Federal St. 14 


Small Curtis. 
Turbine Generators 


For Direct Current 
20, 25 and 35 kilowatts 


These sets consist of a Curtis Steam Turbine, 
direct connected on the same shaft to a shunt or 
compound wound General Electric Generator. 
The turbine is the single stage, non-condensing 
type with three sets of bucket wheels, mounted 
on the same hub. Between the wheels are the 
intermediate or stationary buckets. The nozzles 
are contained_in a separate casting. Steam is 
admitted through a strainer to the steam chest 
and is passcd through balanced valves operated 
by the governor, directly to the steam nozzles, 
thence through the turbine and to the exhaust. 


Turbine end view of 20 kw. Curtis Turbine 
Generator. Speed 4500 r. p.m. 125 volts. 
Length 5} ft.’ Weight 1850 lbs. 


These sizes may be arranged to operate at any 
steam pressures above 8o lbs., and no difficulty 
is encountered in using steam superheated to 
200 degrees F. As no internal lubrication is 
required in the turbine the exhaust steam is 
absolutely clean and can be turned into a 
heating system without risk of clogging the 
system with oil. 


General Electric Company 


Principal Office: Schenectady, N. Y. 
New York Office: 30 Church Street. 


Sales Offices in all large cities. 
1791 
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Convert your waste 
into profit 


Westinghouse Exhaust Steam Generating Unit 


You can convert the exhaust steam you are now wasting from non-condensing 
engines, pumps, compressors, etc., into profitable electric power by installing a 
Westinghouse Exhaust Steam turbine generating unit. The amount of power 
it will generate with otherwise wasted steam is surprising, frequently exceeding 
that produced by the primary engine. It is an easy way to increase the power 
capacity, without increasing the boiler capacity, of your present plant. 


Our engineers are always pleased to make your power problem theirs; address nearest office. 


The Westinghouse Machine Company, 


Steam Turbines, 


New York, 165 Broadway. 
Boston, 131 State Street. 
Cleve and, New England Building. 


Steam Engines, Gas Engines, 


Atlanta, Candler Building. 
Chicago, 171 La Salle Street. 
Cincinnati, Traction Building. 


Gas Producers, Storage Batteries and the Roney Stoker 


St. Louis, Chemical Building. Denver, 512 McPhee Building. 
Pittsburg, Westinghouse Building. San Francisco, Hunt, Mirk & Co. 
Philadelphia, North American Bidg. 


POWER COSTS 
GUARANTEED 


The American Diesel Engine 
is not only the most efficient 
engine on earth but it burns the 


cheapest liquid fuel— 

crude oi]. We can guar- 

. antee a cost which no 

other engine can de- 


velop under test. 

Write for Catalogue. 

AMERICAN DIESEL 
ENGINE CO, 

11 Broadway, WN. Y. 


LAVAL 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 
Centrifugal Pumps 
Electric-Motor 
Centrifugal Pumps 


Send for Gatalog No. 20. 
De Laval Turbine-Driven Blower. 


DE LAVAL STEAM TURBINE CO., Trenton, N.J. 


QUICK REPAIRS 


When Engine Troubles occur, we can 
repair the damage right in place and save 
you the trouble of “knocking down” and 
shutting down. 

Our experts go anywhere, carrying with 
them their portable tools. Cylinders up to 
120” rebored in position. 

AMMONIA CYLINDERS INDICATED 


H. B. Underwood & Company 


ESTABLISHED 1870 
1027 Hamilton St., Philadelphia, Pa., U. S. A. 
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Gas Engine 
and Suction Producer Plant 


The above cut shows one of the direct connected units in the 
Power Plant of the M. & St. L. R’y shops—where we have 
four different Engines. 


“This Engine ran day and night without a single stop for 
92 days—when shut down for examination was in perfect 
condition.” —From operator’s report. 


How about reliability ? 


Minneapolis Steel and Machinery Co., 


Minneapolis, Minn. 
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Here’s A Booklet Every 
Engineer Should Read—It’s Free 
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This book shows how the right kind of grease is better and lasts longer than the finest 
oil. It contains reports of exhaustive tests and much information every engineer 
should possess. It shows how perfect lubrication can be obtained at moderate cost. 


Send us your name and address and receive a copy free. Write at once. 


See Our Advertisement On Page 3. 


Keystone Lubricating Co., 


Department B. . PHILADELPHIA, PA. 
New England Office—10 Oliver St., Boston, Mass. Southern Office—610 Chartres St., New Orleans, La. 
Chicago Office—1210 Tacoma Bldg. New York City Office—-96 W arren Street. 


Northwestern Office and Warehouse—502 McPhee Bldg., Denver, Col. San Francisco Office and Warehouse—268 Market Street. 
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Set up the Stuffing Box Nuts with the fingers and not a wrench when you use 


PALMETTO 


PACKING 

Let the steam leak a little until expansion takes place and the packing 
takes up naturally. 

If you set up hard so as to start off steam tight, expansion will crush 
PALMETTO PACKING, and it will not last any longer than other packings. 

Treated properly, PALMETTO will not only outlast any packing you 
have ever used, but will be far more satisfactory. 

Send for FREE working samples, and prove our claim. 


GREENE, TWEED & CO., 


Sole Manufacturers 


109 Duane St., NEWYORK. 


THE BRISTOL COMPANY STARRETT 
SPEED INDICATORS 


Recording Instruments OR REVOLUTION COUNTERS 
. FOR No, 104.—This indicator may be 
PRESSURE run at the highest speed required without 
heating. The working parts are encased. 
TEMPERATURE Dial has two rows of figures, reading right 
AND or left as the shaft may run. Steel 
ELECTRICITY pointed spindle with rubber tips for both 


pointed and centered shafts. The (0) 
mark may be instantly set at starting point. 


Price,Postpaid,$1.00 


N o. 1 oO 7 »—Has 
all the good points of 
the above, and in 
addition has a hard 


Wm. H. Bristol rubber handle for in- 
Recording sulation when used 
on electrical machin- 

Shunt Ammeters ery. It also automatically registers 
—And— the number of revolutions up to 5,000, 
Bristol's thus relieving the mind from keeping 

Recording Pressure me. 

Ana Price, Postpaid, $3.00 


Vacuum Gauges For Power Plants 


The BRISTOL CO., Waterbury, Conn. 


BRANCH OFFICES ‘ 
114 Liberty &t , NEW YORK. 753 Manadnock Building, CHICAGO. 


Send for Free Catalogue, No. 17-R, of Fine Toot. 


The L. S. Starrett Co. 


Athol, Mass., U. S. A. 
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